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Chapter 1
INTRODUCTION
This  s tudy  has been undertaken with  an o b j e c t i v e  t o :  1) review
th e  e x p e r ien ces  o f  a s e l e c t e d  group o f  s t a t e s  w i th  n a tu ra l  h e r i t a g e  
i n v e n t o r i e s ;  2) examine th e  r e s p e c t i v e  needs o f  the  depar tments  o f  
Montana S t a t e  government t h a t  share  an i n t e r e s t  in n a tu ra l  h e r i t a g e  
in v e n to ry  development;  and 3) recommend what form o f  n a tu ra l  h e r i t a g e  
in v e n to ry  th e  s t a t e  o f  Montana should develop.
A f i r s t  p r i o r i t y  i s  to  d e f i n e ,  f o r  the  purpose o f  t h e  s tu d y ,  th e  
meaning o f  n a tu r a l  h e r i t a g e .  With an unders tand ing  o f  what n a tu ra l  
h e r i t a g e  com pr ises ,  I can proceed t o  d e s c r ib e  th e  e v o lu t io n  o f  th e  
n a tu ra l  h e r i t a g e  in v e n to ry ,  examine s t a t e  e x p e r i e n c e s ,  and f i n a l l y  focus  
on t h e  Montana s i t u a t i o n .
A l i t e r a l  t r a n s l a t i o n  o f  n a tu r a l  h e r i t a g e  y i e l d s ,  a t  b e s t ,  a 
d e f i n i t i o n  o f  q u e s t io n ab le  va lue .  Using W ebs te r ' s  New I n t e r n a t i o n a l  
D ic t io n a r y ,  we l e a r n  t h a t  h e r i t a g e  i s  "something t r a n s m i t t e d  o r  acqu i red  
from a p re d e c e s s o r ;  l e g a c y . "  I n t e r p r e t i n g  th e  a s s o c i a t e d  d e f i n i t i o n s  o f  
n a tu re  and n a t u r a l ,  r e l a t i v e  to  h e r i t a g e ,  n a tu ra l  h e r i t a g e  t r a n s l a t e s  
" f e a t u r e s  e x i s t i n g  in  th e  e x te r n a l  world in  i t s  e n t i r e t y  t h a t  a r e  t r a n s ­
m i t t e d  o r  a cq u i r ed  from a p re d e c e s s o r . "  With such an a l l - i n c l u s i v e  
d e f i n i t i o n ,  i t  i s  no s u r p r i s e  t h a t  those  a g e n c ie s ,  p r i v a t e  o r g a n i z a t i o n s ,  
and i n d i v i d u a l s  t h a t  a r e  d i r e c t l y  concerned with  n a tu ra l  h e r i t a g e  concep­
t u a l i z e  th e  phrase  in  a narrower sense .
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Natural  h e r i t a g e  i s  widely  regarded  as  e x i s t i n g  p l a n t  and animal 
s p e c i e s ,  t h e i r  a q u a t i c  and t e r r e s t r i a l  h a b i t a t s ,  the  ecosystems they  
comprise,  and unique g eo log ica l  f e a t u r e s  o f  th e  environment.  As con­
s t r u c t e d ,  t h i s  d e f i n i t i o n  p rov ides  an adequate  working d e s c r i p t i o n  of  
na tu ra l  h e r i t a g e .  The d i s t i n c t i o n  i s  made between n a tu ra l  h e r i t a g e  
c o n s i s t i n g  p r im a r i l y  o f  b io lo g i c a l  and g eo log ica l  f e a t u r e s  and c u l t u r a l  
h e r i t a g e  which in c lu d e s  h i s t o r i c a l  and a rc h ae o lo g ic a l  f e a t u r e s .  Pre­
e x i s t i n g  use and misuse o f  t h e  phrase  n a tu ra l  h e r i t a g e  p rec ludes  any 
d e f i n i t i v e  answer to  t h e  q u e s t io n  o f  e x a c t l y  what i t  c o n s t i t u t e s .  For 
example,  t h e  s t a t e  o f  New Mexico c o n s id e r s  p a le o n t o lo g ic a l  f e a t u r e s  p a r t  
o f  i t s  n a tu ra l  h e r i t a g e ,  w h i le  th e  Washington Natura l  H er i tage  Program 
deemphasizes g eo log ica l  f e a t u r e s .  The d e f i n i t i o n  p re sen ted  above w i l l  
be unders tood in  i t s  b ro ad es t  sense and consequent ly  a llowed to  accom­
modate v a r ie d  i n t e r p r e t a t i o n s .
While t h e r e  e x i s t s  some d isagreement  over  what f e a t u r e s  c o n s t i ­
t u t e  n a tu r a l  h e r i t a g e ,  th e  f a c t  remains t h a t ,  as  h e r i t a g e ,  th e  f e a t u r e s  
a re  t r a n s m i t t e d  o r  acq u i red  from a p red ecesso r .  The t r a n s m i t t a n c e  o f  
n a tu ra l  h e r i t a g e  has proceeded p a s s i v e l y  over t h e  m i l l e n n ia .  Only 
r e c e n t l y  have people  assumed a purposefu l r o l e  in c o n s id e r in g  th e  
q u a n t i t y  and q u a l i t y  o f  n a tu ra l  h e r i t a g e  a v a i l a b l e  f o r  f u t u r e  g e n e r a t io n s .  
One f a c e t  o f  t h i s  r o l e  has been the  c r e a t i o n  o f  n a tu r a l  h e r i t a g e  inven­
t o r i e s .
In one r e s p e c t ,  t h e se  i n v e n t o r i e s  r e p r e s e n t  th e  c o n t in u in g  p r e ­
occupat ion  humankind has demonstra ted  with c l a s s i f y i n g  and c o l l e c t i n g  
n a tu ra l  o b j e c t s  in th e  environment.  Some 2,350 y e a r s  ago, A r i s t o t l e  
pondered how organisms might be meaningfu l ly  grouped and o r d e r  brought
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t o  t h e  g r e a t  d i v e r s i t y  o f  l i v i n g  t h i n g s .  Darwin on h i s  jo u rn ey s  went 
about s y s t e m a t i c a l l y  c o l l e c t i n g  specimens f o r  l a t e r  s tudy.  Great 
h e r b a r i a  and museums have become e s t a b l i s h e d  through c e n t u r i e s  o f  p l a n t  
and animal c o l l e c t i o n .  Human p e rc e p t io n  now recogn izes  th e  need f o r  
a d d i t i o n a l  i n v e n t o r i e s ,  th o se  o f  n a tu ra l  f e a t u r e s  as  they  e x i s t  in  the  
n a tu r a l  environment.  Such i n v e n t o r i e s  a re  needed to  e s t a b l i s h  a new 
c o l l e c t i o n - - o n e  o f  p l a n t s ,  an im a ls ,  and o t h e r  unique f e a t u r e s — p ro te c ted  
among und is tu rb ed  h a b i t a t .  To t h i s  e f f e c t ,  n a tu ra l  h e r i t a g e  i n v e n t o r i e s  
have been c r e a t e d .  To unders tand  t h e i r  n a tu re  and f u n c t i o n ,  an exami­
n a t io n  o f  th e  h i s t o r i c a l  e v o lu t io n  t h a t  has led  t o  a demand f o r  t h e se  
i n v e n t o r i e s  i s  needed.
Chapter 2
EVOLUTION OF THE NATURAL HERITAGE INVENTORY
Background
Man's awareness o f  h i s  n a tu r a l  h e r i t a g e  has developed a f t e r  
c e n t u r i e s  o f  a l t e r i n g  i t  through th e  use o f  e x i s t i n g  n a tu r a l  r e so u rce s .  
Sargen t  (1972) has de f ined  n a tu ra l  r e so u rce s  a s :
. . . th e  m a t e r i a l s  and c a p a c i t i e s  o f  the  environment t h a t  
a r e  usefu l  to  man. Broadly d e f in e d ,  t h e s e  r e so u rce s  in c lu d e  
land  and w a te r ,  p l a n t  and animal l i f e ,  mineral  r e s e r v e s ,  a e s ­
t h e t i c  q u a l i t i e s ,  and o t h e r  geophysica l  c h a r a c t e r i s t i c s  o f  the  
e a r t h .
In c re a s in g  human p o p u la t io n s  and i n c r e a s in g  in d iv id u a l  d e s i r e s  
have been imposing g r e a t e r  demands on th e  e co lo g ic a l  systems t h a t  f u l f i l l  
th e  food ,  f i b e r ,  and a e s t h e t i c  needs o f  mankind. I f  t h e se  demands were 
modest and t h e i r  r a t e  o f  in c r e a s e  sm al l ,  n a tu ra l  systems would have the  
r e s i l i e n c e  o r  s t a b i l i t y  to  absorb  c o n s id e ra b le  punishment.  They have,  
a f t e r  a l l ,  evolved in th e  f ace  o f  n a tu ra l  f l u c t u a t i o n s  and c a t a s t r o p h e s  
be fore  humans appeared (Sanders ,  1978).
There a r e ,  however,  severa l  i n d i c a t i o n s  t h a t  human demand on the  
environment has not been modest. As a c u l t u r a l  geographer  and a n t h r o ­
p o l o g i s t ,  Carl Ortwin Sauer wrote e x t e n s i v e l y  s c r u t i n i z i n g  th e  f u l l  
h i s t o r i c a l  record  o f  man on e a r t h .  He saw man as a h igh ly  s e l e c t i v e  
a p p r a i s e r  o f  r e so u rce s  and a h ig h ly  s e l e c t i v e  m o d i f i e r  o f  n a tu r e .  He 
d i s ce rn e d  t h a t  dur ing  th e  P l e i s to c e n e  Epoch, c l im a te  was t h e  f i r s t  and 
man t h e  second g r e a t  "agent o f  d i s tu rb a n ce "  (Speth ,  1977). With the
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e xcep t ions  o f  overg raz ing  in  th e  dry i n t e r i o r  o f  t h e  Old World and land 
deg rad a t io n  in t h e  M edi te r ranean ,  Sauer f e l t  t h a t  th e  most s i g n i f i c a n t  
reco rd  o f  d e s t r u c t i v e  e x p l o i t a t i o n  o f  n a tu ra l  r e so u rce s  was th e  pe r iod  
o f  modern h i s t o r y  dur ing  t h e  t r a n s a t l a n t i c  expansion o f  European commerce, 
p e o p le s ,  and governments.  Regardless  o f  i t s  r e l a t i v e  r a n k in g ,  t h e  
profound impact o f  America 's  e a r l y  expansion on i t s  n a tu r a l  re sou rce  
base i s  un d isp u tab le .
The h a rd e s t  h i t  r e s o u rc e s  were t imber  and w i l d l i f e .  M i l l io n s  o f  
a c r e s  o f  f o r e s t  were c l e a r e d  f o r  c ropland and to  p rov ide  lumber f o r  
c o n s t r u c t i o n .  Large popu la t io n s  o f  w i l d l i f e  such as t h e  passenger  
p igeon,  th e  f u r  s e a l ,  and th e  American b u f f a lo  were s l a u g h te re d  f o r  
s p o r t  and p r o f i t .  Carl Sauer has commented t h a t  as  a po p u la t io n  a p p l i e s  
i t s  s k i l l s  and va lues  to  an a rea  i t  o c cu p ie s ,  i t  i n i t i a t e s  a deformation 
o f  th e  prehuman landscape  t h a t  i n c r e a s e s  with  " le n g th  o f  occu p a t io n ,  
growth in  p o p u la t i o n ,  and a d d i t i o n  o f  s k i l l s "  (Speth ,  1977).  The c u r r e n t  
s i t u a t i o n  in  th e  United S t a t e s  c e r t a i n l y  r e f l e c t s  S a u e r ' s  though ts .
In 1975 th e  Council on Environmental  Q u a l i ty  e s t im a te d  t h a t  1.25 
m i l l i o n  a c re s  were being conver ted  annua l ly  from n a tu ra l  and a g r i c u l t u r a l  
uses t o  more i n t e n s i v e  uses  (M etca lf  and S e b e l iu s ,  1978). In one f i v e -  
y e a r  p e r i o d ,  4 .6  m i l l i o n  a c r e s  o f  American land were t r a n s f e r r e d  to  urban 
and t r a n s p o r a t i o n  use.  Such d i s tu rb a n c e  has l e f t  many s t a t e s  with  
v i r t u a l l y  no lands  r e t a i n i n g  t h e i r  n a tu ra l  c h a r a c t e r .  In Ohio 99% o f  
th e  o r i g i n a l  landscape  has been a l t e r e d  (Metcalf  and S e b e l i u s ,  1978).
In I l l i n o i s  i t  i s  e s t im a ted  t h a t  on ly  .07% o f  th e  t o t a l  land a rea  can be 
c l a s s i f i e d  as un d is tu rb ed  (Schwegman, personal communication,  1979).
Iowa e v i d e n t l y  does no t  co n ta in  a s i n g l e  ac re  o f  land t h a t  has escaped
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man's impact.  I n c i d e n t a l l y ,  t h e r e  i s  not a s i n g l e  p lace  in  th e  s t a t e  
g r e a t e r  than a m i le  from a pu b l ic  road ( P r i e w e r t ,  1978).
P e t e r  Marks (1978) o f  Cornell  U n iv e r s i ty  reviewed, dur ing  h is  
tes t im ony  on the  Natura l  D i v e r s i t y  Act o f  1978, t h e  changes t h a t  have 
occur red  in  the  American landscape  dur ing  t h e  200 to  300 y e a r s  s in ce  
European s e t t l e m e n t .  He noted t h a t  some changes from n a tu ra l  to  managed 
communities have been b e n e f i c i a l .  One obvious b e n e f i t  has been the  
in c re a se d  produc t ion  o f  a g r i c u l t u r a l  and f o r e s t  p roduc ts .  The convers ion  
o f  f o r e s t  t o  a g r i c u l t u r a l  land has a l s o  had an a e s t h e t i c a l l y  p le a s in g  
impact in t h a t  " t o d a y ' s  landscape  i s  more open and in many a re a s  more 
he terogeneous  than  was the  o r i g i n a l  h e av i ly  f o r e s t e d  landscape  o f  much 
o f  t h e  United S t a t e s . "  However, Marks con t inued  by examining th e  nega­
t i v e  a s p e c t s :  t h e  d i s tu r b a n c e  o f  n a tu r a l  ecosystems and d e s t r u c t i o n  o f
h a b i t a t  t h a t  has undoubtedly  a c c e l e r a t e d  th e  e x t i n c t i o n  o f  n a t i v e  sp e c ie s .
Robert  Jenk ins  (1976) has e s t im a ted  t h a t  t h i s  d i s tu r b a n c e  has 
reached a magnitude where o n e - h a l f  o f  th e  n a t i o n ' s  t o p s o i l  has been l o s t ,  
90% o f  the  t a l l  g ra s s  p r a i r i e  plowed, 30% o f  e a s t e r n  s a l t  marshes 
d e s t r o y e d ,  and ove r  h a l f  o f  the  i n t e r i o r  wetlands  d ra ined .  In t h e  s t a t e  
o f  Tennessee,  two y e a r s  o f  r e s ea rc h  were re q u i r e d  to  l o c a t e  good examples 
o f  on ly  72% o f  t h e  132 n a t i v e  p l a n t  communities.  Of 7 m i l l i o n  a c re s  o f  
wet lands  o r i g i n a l l y  in Wisconsin,  only  1.5 m i l l i o n  remain (M etca l f  and 
S e b e l i u s ,  1978).
The d i s tu r b a n c e  o f  n a tu ra l  communities and h a b i t a t s  has been 
accompanied by an in c r e a s e  in  e x t i n c t i o n  r a t e s  o f  n a t iv e  s p e c i e s .  I t  i s  
e s t im a te d  t h a t  500 e x t i n c t i o n s  o f  p l a n t  and animal sp ec ie s  have occur red  
in North America s in ce  1600 (Metcalf  and S e b e l iu s ,  1978). P r e s e n t l y  10%
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o f  t h e  22,000 n a t i v e  p l a n t  s p ec ie s  o f  the  c o n t in e n t a l  Uni ted S t a t e s  a re  
l i s t e d  by th e  Smithsonian I n s t i t u t i o n  as being "endangered" or  
" th re a t e n e d "  (Ayensu and D e F i l l i p p s ,  1978). Worldwide, i t  was e s t im a ted  
t h a t  between 1600 and 1950 an average  o f  one animal s p e c i e s  o r  sub­
sp e c i e s  pe r  decade became e x t i n c t .  The I n t e r n a t i o n a l  Union f o r  the  
Conservation of  Nature and Natura l  Resources now e s t i m a te s  t h a t  one 
s p e c ie s  o r  subspec ies  i s  l o s t  each y ea r .  This r a t e  can be compared to  
the  " g r e a t  dying" of  th e  d in o sau r s  when an average o f  one s p e c i e s  per 
every  thousand y e a r s  became e x t i n c t  (Eckholm, 1978).
Human impact can no longer  be cons ide red  e q u iv a l e n t  to  t h e  non­
human n a tu ra l  p rocesses  t h a t  lead  to  landscape m o d i f i c a t io n  and spec ie s  
e x t i n c t i o n .  As a h a b i t a t  i s  m odif ied ,  a geo log ica l  f e a t u r e  d e s t ro y ed ,  
o r  a s p e c ie s  e x t i r p a t e d ,  th e  n a tu ra l  d i v e r s i t y  o f  th e  environment dimin­
i s h e s .  D iv e r s i t y  i s  b road ly  de f ined  as " the  c o n d i t io n  o f  being d i f f e r e n t  
o r  having d i f f e r e n c e s "  (Gove, 1969).
Several  concerns  have been a r t i c u l a t e d  in r e c e n t  y e a r s  on the  
p o t e n t i a l  d e t r im e n ta l  e f f e c t s  o f  reduced n a tu ra l  d i v e r s i t y .  These 
concerns  a re  p e r t i n e n t  to  t h i s  s tu d y ,  f o r  they  have p r e c i p i t a t e d  v a r ious  
e f f o r t s  to  p rese rve  the  remaining b i o t i c  and geo log ic  f e a t u r e s  o f  our  
n a tu r a l  h e r i t a g e ,  inc lu d in g  the  development o f  n a tu ra l  h e r i t a g e  inven­
t o r i e s .
The S ig n i f i c a n c e  o f  Natura l  D iv e r s i t y
The need t o  p re se rv e  n a tu ra l  d i v e r s i t y  has been addressed  in 
numerous s t u d i e s  (D a rn e l l ,  1973; E h ren fe ld ,  1972; Humke e t  aJL , 1975; 
J e n k i n s ,  1976; Leopold,  1949; M etca l f  and S e b e l iu s ,  1978; Myers, 1977;
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The Nature Conservancy, 1978aJ. A comprehensive review o f  t h i s  work i s  
unnecessa ry ;  a b r i e f  summary o f  t h e  s a l i e n t  p o in t s  w i l l  supplement 
a p p r e c i a t i o n  o f  n a tu ra l  h e r i t a g e  inven to ry  development.
As an i n t e g r a l  c h a r a c t e r i s t i c  o f  n a tu ra l  h e r i t a g e ,  d i v e r s i t y  i s  
va lued  f o r  both i t s  u t i l i t a r i a n  p o t e n t i a l  and a e s t h e t i c  c o n t r i b u t i o n  to  
man. F i r s t ,  l e t  me address  th e  q u e s t io n :  How i s  n a tu ra l  d i v e r s i t y
usefu l  t o  mankind?
The n a tu ra l  d i v e r s i t y  o f  sp ec ie s  and th e  communities they  
comprise c o n s t i t u t e  a s u b s t a n t i a l  g e n e t i c  re so u rce .  Modern a g r i c u l t u r a l  
p r a c t i c e s  a re  dependent on th e  c o n t in u in g  development o f  crop monocultures 
from t h e  g e n e t i c  base o f  wild  p r o g e n i to r s .  Ancestra l  s t r a i n s  o f  wheat ,  
r i c e ,  and b a r l e y  have been n e a r ly  e l im in a te d  th roughout  t h e i r  n a t iv e  
h a b i t a t s  in Europe and Asia.  A g r i c u l tu r a l  s c i e n t i s t s  have r e p e a te d ly  
expressed  concern over t h e  l o s s  o f  g e n e t i c  d i v e r s i t y  in n e a r ly  every  
major crop s p ec ie s  (Humke ert a]_., 1975). Of th e  80,000 e d i b l e  p l a n t s  
thought  t o  e x i s t  on t h i s  p l a n e t ,  only 50 have been c u l t i v a t e d  t o  any 
major e x t e n t  (Myers, 1977). Conceivably ,  p l a n t  sp ec ie s  t h a t  have been 
d i s r e g a r d ed  in t h e  p a s t  could become widely  u t i l i z e d .  Fur thermore ,  
advances in  b iochem is t ry  and m olecu lar  b io logy  have opened th e  p o s s i b i l i t y  
of  g e n e t i c  complements o f  sp ec ie s  being manipula ted to  enhance produc­
t i v i t y .  While f u t u r e  demand f o r  a d d i t i o n a l  food sp ec ie s  i s  unknown, 
r e c o g n i t i o n  t h a t  a high demand i s  l i k e l y  d i c t a t e s  t h a t  high p l a n t  and 
g e n e t i c  d i v e r s i t y  be main ta ined  today.
P rese rv in g  p l a n t  and animal d i v e r s i t y  c o n s t i t u t e s  a g e n e t i c  
r e sou rce  f o r  medic ine  and p h a rm aceu t ica ls .  A n a lg es ic s ,  a n t i b i o t i c s ,  
c a r d i o a c t i v e  d ru g s ,  enzymes, hormones, a n t i c o a g u l a n t s ,  n a r c o t i c s ,
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v i t a m in s ,  and an t i l eukem ic  agen ts  have been der ived  from p l a n t  and 
animal subs tances  (Myers, 1977).
Current r e s e a rc h  con t inues  to  d i s co v e r  new uses o f  compounds 
found in p l a n t  and animal s p e c ie s .  Only 5% o f  a l l  p l a n t  s p ec ie s  have 
been e v a lu a te d  f o r  the  p resence  o f  p h a rm a c o lo g i c a l ly -a c t iv e  subs tances  
(Myers, 1977). C e r ta in  s p ec ie s  o f  L esquerella  and Lemnathes have 
r e c e n t l y  been found to  co n ta in  o i l s  w i th  g r e a t  i n d u s t r i a l  p o t e n t i a l  
(Humke e t  a j_ . , 1975).  The va lue  o f  a spec ie s  can change d r a m a t i c a l ly  
once a medic inal  use i s  d i s co v e re d ;  P en ie illiw n  fungus i s  but one 
example. The p o in t  i s  t h a t  sp ec ie s  co n ta in in g  subs tances  o f  which the  
worth i s  no t  y e t  a p p re c ia te d  should no t  be d i scoun ted .
S c i e n t i f i c  r e s ea rc h  b e n e f i t s  from th e  p r e s e r v a t io n  o f  n a tu ra l  
d i v e r s i t y .  Natural  a re a s  ( th o se  a reas  not a f f e c t e d  to  any g r e a t  degree 
by man o r  man's a c t i v i t i e s ) p r o v i d e  e co lo g ica l  r e s e a rc h  s tudy  s i t e s ,  
b a s e l i n e s  f o r  r e s e a rc h  on impacted l a n d s ,  and o p p o r t u n i t i e s  f o r  e n v i ro n ­
mental monitor ing  o f  p o l l u t i o n .  Type h a b i t a t s  and ecosystems a re  as 
v a lu ab le  to  e c o l o g i s t s  as type  specimens a re  t o  b o t a n i s t s  (The Nature 
Conservancy, 1978aJ. When p a le o n to lo g ic a l  s i t e s ,  geo log ic  fo rmat ions  
and s o i l  types  a r e  cons ide red  p a r t  o f  an a r e a ' s  n a tu ra l  h e r i t a g e ,  the  
d i v e r s i t y  con ta ined  w i th in  t h e se  f e a t u r e s  o f f e r s  s i g n i f i c a n t  p o t e n t i a l  
f o r  s c i e n t i f i c  r e s e a rc h  and educa t ion .  Educational  va lue  i s ,  o f  cou rse ,  
p r e s e n t  among a l l  f e a t u r e s  o f  n a tu ra l  h e r i t a g e .
Natural  d i v e r s i t y  may c o n t r i b u t e  to  the  s t a b i l i t y  o f  ecosystems. 
B i o l o g i s t s  de f in e  d i v e r s i t y  as  s p ec ie s  pe r  u n i t  a rea .  The s i g n i f i c a n c e  
o f  d i v e r s i t y  i s  widely  debated (Brookhaven Symposia in Bio logy,  1969).
I t  i s  g e n e r a l ly  agreed t h a t  g r e a t e r  d i v e r s i t y  promotes inc reased
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community s t a b i l i t y  o r  th e  c a p a c i ty  t o  r e s i s t  changes imposed by 
e x te r n a l  o r  i n t e r n a l  f a c t o r s  ( R i c k l i f s ,  1973). Exceptions  t o  t h i s  
premise e x i s t  in the  n a tu r a l  monocul tures  o f  braken, s a rg asso  (Red S ea) ,  
and th e  g ra s sy  marshlands  o f  th e  East  Coast o f  th e  United S t a t e s  (Myers, 
1977). Fur thermore ,  seve ra l  m ature ,  climax communities co n ta in  l e s s  
d i v e r s i t y  than t h e i r  r e s p e c t i v e  succe ss iona l  s t a g e s .  S t a b i l i t y  i s  in 
i t s e l f  a widely  misunders tood concept.  Frank Pres ton  (1969) w r i t e s :
Whatever s t a b i l i t y  t h e r e  i s  in  t h e  eco log ica l  world i s  not a 
s t a t i c  e q u i l i b r iu m ,  but a f l u c t u a t i n g  o r  dynamic one ,  and nor­
mal ly  a h igh ly  f l u c t u a t i n g  one. S t a b i l i t y  l i e s  in the  a b i l i t y  
to  bounce back, not in the  a b i l i t y  to  hold t e n a c io u s ly  to  ground 
once taken  o r  numbers once achieved .
Pres ton  c i t e s  numerous examples o f  s p ec ie s  whose p o p u la t io n s  f l u c t u a t e  
w i ld ly  from near  e x t i n c t i o n  to  plague p r o p o r t i o n s ,  but remain remarkably 
p e r s i s t e n t  through t ime. T h e re fo re ,  th e  r o l e  o f  d i v e r s i t y  in the  
fu n c t io n  o f  ecosystems i s  c o n t r o v e r s i a l .  I f  f o r  no o t h e r  r ea so n ,  
p re se rv in g  the  va r io u s  elements  o f  ecosystem d i v e r s i t y  pe rm i ts  th e  on­
going s tudy  of  t h i s  phenomenon.
Having reviewed th e  u t i l i t a r i a n  va lues  o f  n a tu ra l  d i v e r s i t y  
p r e s e r v a t i o n ,  the  a e s t h e t i c  c o n t r i b u t i o n s  should be c o n s id e red .  Jenk ins  
(1976) s t a t e s  th e  b e l i e f  t h a t :
. . . human beings have psycholog ica l  needs f o r  a s s o c i a t i o n  
w i th ,  o r  s t im u la t i o n  by, d iv e r s e  n a tu ra l  landscapes .  This 
p sycho log ica l  symbiosis may be o b l i g a t e  o r  simply e n r i c h in g .
Nearly  any en joyab le  human a c t i v i t y  has a s t rong  component o f  
d i v e r s i t y ,  and th e  o p p o s i te  s i t u a t i o n  i s  boredom or  monotony.
Even i f  we determined t h a t  n a tu r a l  d i v e r s i t y  was only a psycho­
l o g i c a l  luxu ry ,  i t  would s t i l l  seem well  worth having.
This v iewpoin t  needs l i t t l e  c l a r i f i c a t i o n .  Geologic f e a t u r e s  t h a t  have
been cons ide red  n a tu ra l  h e r i t a g e  ( lava  f low s ,  hot s p r i n g s ,  c av e rn s ,
v o lc an ic  c a l d e r a s ,  e t c . )  c o n t r i b u t e  t o  th e  d i v e r s i t y  o f  landscapes  one
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can experience' .  The f a c t  t h a t  people  a r e  s t im u la te d  by d i v e r s e  n a tu ra l  
landscapes  demonst ra tes  th e  a d d i t i o n a l  va lue  o f  conserv ing  t h e s e  l a n d ­
scapes and p ro p e r ly  managing them f o r  r e c r e a t i o n  and tour i sm .
In c o n c lu s io n ,  d i v e r s i t y  w i th in  our n a tu ra l  h e r i t a g e  o f f e r s  many 
p r a c t i c a l  uses  to  humankind. Fur thermore ,  the  c u r r e n t  c o n d i t i o n  and 
t r e n d s  o f  American land use i n d i c a t e  t h a t  n a tu ra l  d i v e r s i t y  i s  d im in ish ing .  
Natura l  h e r i t a g e  i n v e n t o r i e s  have evolved as a means o f  c a t a lo g in g  the  
remaining components and mapping t h e i r  l o c a t i o n s .  The even ts  and a c t i o n s  
t h a t  have c o n t r i b u t e d  to  developing th e se  i n v e n t o r i e s  a r e  t h e  next 
s u b j e c t  o f  concern .
Evolution o f  th e  Natura l  H e r i tage  Inventory
Deple t ion  o f  n a tu ra l  r e so u rce s  in th e  middle o f  t h e  19th cen tu ry  
r e s u l t e d  in  a s h i f t  in  a t t i t u d e  in  th e  United S t a t e s  about th e  p o l i c y  o f  
d i sp o s in g  lands  ou t  o f  p u b l i c  ownership.  I t  appeared t h a t  th e  on ly  way 
to  p reven t  th e  complete d e p le t i o n  o f  t imber  and w i l d l i f e  was t o  r e t a i n  
o r  r e g u l a t e  t h e  d i sp o sa l  o f  p u b l ic  lands  (The Mature Conservancy,  1978a0.
Henry David Thoreau, John Muir, George Perk ins  Marsh,  and 
F red e r ick  Law Olmsted c o n t r ib u t e d  to  a growing movement f o r  land p r e s e r ­
v a t i o n .  George Marsh (1864) wro te :
I t  i s  d e s i r a b l e  t h a t  some la rg e  and e a s i l y  a c c e s s i b l e  reg ion  
o f  American s o i l  should remain,  as  f a r  as p o s s i b l e ,  in i t s  
p r i m i t i v e  c o n d i t i o n ,  a t  once a museum f o r  th e  i n s t r u c t i o n  o f  the  
s t u d e n t ,  a garden f o r  t h e  r e c r e a t i o n  o f  th e  lo v e r  o f  n a t u r e ,  and 
an asylum where indigenous  t r e e  . . . p l a n t  . . . b e a s t ,  may 
dwell and p e r p e tu a t e  t h e i r  kind.
A p o s i t i v e  a t t i t u d e  towards p r e s e r v a t io n  p re v a i l e d  in the  United S t a t e s
dur ing  the  l a s t  h a l f  o f  the  19th cen tu ry .  Yosemite Val ley  and the
Mariposa Big Tree Grove were de s igna ted  a C a l i f o r n i a  S t a t e  Park in  1864,
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Yellowstone Nat ional Park became the  f i r s t  permanent land r e s e r v a t i o n  
c r e a t e d  by Congress in  1872, and in 1890 Congress c r e a t e d  t h r e e  a d d i t io n a l  
pa rks :  Yosemite National  Park ,  General Grant National Park ( l a t e r  i n c o r ­
pora ted  in to  Kings Canyon National  Pa rk ) ,  and Sequoia Nat ional  Park 
(The Nature  Conservancy, 1978a).  The Fores t  Reserve Act o f  1891 empowered 
the  P r e s id e n t  to  c r e a t e  " f o r e s t  r e s e rv e s "  by withdrawing land  from the  
pu b l ic  domain. By 1908 more than 194.5 m i l l i o n  a c r e s  had been withdrawn 
and d e s ig n a te d  f o r e s t  r e s e r v e s .  At t h a t  t im e ,  th e  Act was amended to  
p r o h i b i t  f u r t h e r  p r e s i d e n t i a l  land withdrawals  through th e  e f f o r t s  o f  
weste rn  congressmen (Robinson, 1975).
I f  we examine th e  purpose behind re sou rce  p r e s e r v a t i o n  p r i o r  to  
th e  e a r l y  1900's  and e f f o r t s  t h a t  were to  fo l l o w ,  we recogn ize  a d i s t i n c ­
t i o n  s i g n i f i c a n t  to  th e  e v o lu t io n  o f  th e  n a tu ra l  h e r i t a g e  inven to ry .
The d e s ig n a t io n  o f  National  Parks and Fores t  Reserves ( l a t e r  t o  become 
Nat ional  F o re s t s  under the  Fo res t  Se rv ice )  were aimed a t  p re se rv in g  
s p e c i f i c  r e so u rce s  to  assume a con t inu ing  supply .  S p e c ta c u la r  scenery  
and w i ld e rn e ss  provided r e c r e a t i o n  p o t e n t i a l  w i th in  th e  National  Parks 
while  v a s t  f o r e s t s  provided a con t inu ing  supply o f  t im ber  from th e  Fores t  
Reserves.  The f i r s t  sugges t ion  t h a t  p r e s e r v a t io n  may have o th e r  purposes 
came from Aldo Leopold, who jo in e d  th e  Fo res t  S e r v i c e ' s  New Mexico 
d i s t r i c t  in  1909. In succeeding y ea r s  he advocated t h a t  w i ld e rn e ss  
con ta ined  va lue  f o r  w i l d l i f e  management and s c i e n t i f i c  r e s e a r c h ,  bes ides  
t h e  e s t a b l i s h e d  uses .  Leopold 's  work d i r e c t l y  in f lu en ced  th e  f i r s t  w i th ­
drawals  of land f o r  t h e  e x p l i c i t  purpose o f  p re se rv in g  t h e i r  n a tu ra l  
c h a r a c t e r .  P rese rv ing  n a tu ra l  c h a r a c t e r  would be th e  theme o f  f u t u r e  
n a t u r a l  a rea  programs and, e v e n t u a l l y ,  the  n a tu ra l  h e r i t a g e  inven to ry .
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In 1920 th e  Trapper Lake a rea  in  Colorado was withdrawn to  be p r o t e c t e d  
in i t s  p r i m i t i v e  s t a t e ,  and th e  Gila  Wilderness  in New Mexico was e s t a b ­
l i s h e d  in 1924 (Moir, 1972).
Occurr ing s im u l taneous ly  with  Leopold 's  work was what could  be 
cons ide red  the  f i r s t  a t tem p t  a t  inven to ry ing  America 's  n a tu ra l  h e r i t a g e .
In 1917 th e  Ecologica l  Soc ie ty  o f  America formed the  Committee f o r  the  
P r e s e r v a t io n  o f  Natura l  Condi t ions  to  inven to ry  th e  a r e a s  in  North 
America t h a t  remained in n a tu ra l  c o n d i t io n  (Humke e t  a]_., 1975). The 
committee worked seven y e a r s ,  supported  by the  National Research Counci l ,  
th e  F o re s t  S e rv ic e ,  p u b l ic  a g e n c ie s ,  and p ro f e s s io n a l  s o c i e t i e s ,  before  
p u b l i sh in g  in 1926 i t s  r e p o r t  N a t u r a l i s t ' s  Guide to  the  Americas 
(Romancier, 1974). The committee was reo rgan ized  in 1946 as  the  
E c o l o g i s t ' s  Union and evolved i n to  The Nature Conservancy in  1950 
(Humke et^ al_. , 1975).
The Fo res t  Serv ice  e s t a b l i s h e d  th e  f i r s t  system o f  n a tu ra l  a reas  
in America,  d e s ig n a t in g  a ponderosa f o r e s t  on the  Coronado National  
F o res t  o f  Arizona as a Research Natural  Area in 1927. A Research Natural  
Area i s  e s t a b l i s h e d  f o r  s c i e n t i f i c  re s ea rc h  and i s  de f ined  as a " n a t u r a l l y  
occu r r in g  phys ica l  o r  b io lo g ic a l  u n i t  where n a tu ra l  c o n d i t io n s  a re  main­
t a i n e d  i n s o f a r  as p o s s ib le "  (Dyrness e t  aJN , 1975). The Research Natural  
Area program i s  c u r r e n t l y  a f f i l i a t e d  with th e  Federal Committee on 
Ecologica l  Reserves (d i s cu ssed  below) w i th  the  common o b j e c t i v e s :
1) To a s s i s t  in t h e  p r e s e r v a t io n  o f  examples o f  a l l  s i g n i f i c a n t  
n a tu ra l  ecosystems f o r  comparison with those  in f lu en c ed  by 
man;
2) To provide  ed u ca t iona l  and r e sea rc h  a reas  f o r  s c i e n t i s t s  to  
s tudy th e  ecology, success iona l  t r e n d s ,  and o t h e r  a sp e c t s  
o f  th e  n a tu ra l  environment;
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3) To serve  as gene pools  and p re se rv es  f o r  r a r e  and endangered 
s p e c ie s  o f  p l a n t s  and animals  (Federa l  Committee on Research 
Natural  Areas ,  1968).
As o f  J u l y ,  1975, 117 Research Natura l  Areas in 30 s t a t e s  and Puerto  Rico 
had been e s t a b l i s h e d  by th e  F o res t  Se rv ice  (The Nature  Conservancy, 1978a).
Other p u b l i c  and p r i v a t e  agenc ies  i n i t i a t e d  n a tu ra l  a rea  programs 
as a means o f  p re s e rv in g  n a tu ra l  d i v e r s i t y .  National  programs were 
developed by severa l  p ro f e s s io n a l  s o c i e t i e s  in c lud ing  the  S o c ie ty  o f  
American F o r e s t e r s  (1947) ,  th e  Soc ie ty  f o r  Range Management (1966),  and 
the  So i l  Conservation  S o c ie ty  o f  America (1968) (Romancier, 1974).
The s t a t e  o f  Wisconsin e s t a b l i s h e d  a S c i e n t i f i c  Areas P re s e rv a t io n  
Council in 1951 to  recommend a c q u i s i t i o n  o f  s p e c i f i c  s c i e n t i f i c  a r e a s ,  
m a in ta in  a pub l i shed  l i s t  o f  s c i e n t i f i c  a r e a s ,  recommend s i t e s  f o r  
f e d e ra l  d e s i g n a t i o n ,  and determine  the  d e s i r a b i l i t y  o f  donated lands  f o r  
p r e s e r v a t i o n  purposes .  A Wisconsin S c i e n t i f i c  Area i s  a fo rm a l ly  d e d i ­
ca ted  n a tu ra l  a r e a .  S im i la r  comprehensive s t a t e  programs t h a t  have 
j u r i s d i c t i o n  over  a l l  n a tu r a l  a r e a s  w i th in  the  s t a t e  (as opposed to  only 
those  ad m in is te r ed  by one agency) p r e s e n t l y  e x i s t  in 25 s t a t e s  (The 
Nature Conservancy, 1978b).
Two major  f ed e ra l  programs concern ing n a tu ra l  a r e a s  were i n i t i ­
a ted  in  th e  1 9 6 0 ' s - - t h e  Federal  Committee on Ecological  Reserves and the  
National Natura l  Landmarks Program. The Nat ional Natural  Landmarks 
Program was a d m i n i s t r a t i v e l y  c r e a t e d  w i th in  the  Nat ional Park Serv ice  by 
the  S e c r e t a r y  o f  the  I n t e r i o r  in 1962. The program e s t a b l i s h e d  a 
National  R e g i s t r y  o f  n a tu ra l  s i t e s  t h a t  a re  o f  n a t iona l  s i g n i f i c a n c e  and 
not on lands  p r e s e n t l y  under National Park Serv ice  j u r i s d i c t i o n .  While 
r e g i s t r a t i o n  i s  v o lu n ta ry  and does not change ownership or  development
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r i g h t s ,  t h e  o b j e c t i v e  o f  t h e  n a t io n a l  r e g i s t r y  i s  t o :
1) Encourage th e  p r e s e r v a t i o n  o f  s i t e s  i l l u s t r a t i n g  the  geo­
lo g ic a l  and e co lo g ica l  c h a r a c t e r  o f  th e  United S t a t e s ,
2) Enhance the  ed uca t iona l  and s c i e n t i f i c  va lue o f  s i t e s  thus  
p re se rv ed ,
3) S t reng then  c u l t u r a l  a p p r e c i a t i o n  o f  n a tu ra l  h i s t o r y ,  and
4) F o s te r  a wider  i n t e r e s t  and concern in th e  c o n se rv a t io n  o f  
the  N a t io n ' s  n a tu ra l  h e r i t a g e  (O ff ice  o f  the  Federal  
R e g i s t e r ,  1975).
A l i s t  o f  "themes” o r  broad c a t e g o r i e s  o f  n a tu ra l  h i s t o r y  has been d e v e l ­
oped by th e  Park Serv ice  f o r  reg iona l  implementa tion o f  th e  Landmark 
Program. Ecologica l  and g e o lo g ic a l  s i t e s  a r e  s e l e c t e d  by reg iona l  
s c i e n t i f i c  teams under a c o n t r a c tu a l  arrangement with the  Department o f  
I n t e r i o r .  S i t e s  a re  s e l e c t e d  t o  a s su re  complete r e p r e s e n t a t i o n  o f  the  
themes p r e s e n t  in each d e s ig n a ted  n a tu ra l  region (phys iograph ic  p rov ince ) .  
As o f  1975 t h e r e  were 396 s i t e s  l i s t e d  on the  Nat ional R e g i s t r y ,  with  
two t o  t h r e e  thousand s i t e s  a n t i c i p a t e d  once a l l  reg iona l  s t u d i e s  and 
f i e l d  checking a r e  completed (The Nature Conservancy, 1978a).
The Federal  Committee on Ecological  Reserves was founded in 1966 
as an i n t e r - a g e n c y  co o rd in a t in g  body f o r  t h e  e s t a b l i s h m e n t  w i th in  the  
United S t a t e s  o f  a comprehensive system of  p ro t e c t e d  r e s e a r c h  r e s e r v e s .  
This program r e p re se n te d  th e  United S t a t e ' s  p a r t i c i p a t i o n  in th e  c o n se r ­
v a t io n  o f  ecosystems s e c t io n  o f  th e  I n t e r n a t i o n a l  B io log ica l  Program 
(IBP) i n i t i a t e d  in  1964 by th e  I n t e r n a t i o n a l  Council o f  S c i e n t i f i c  Unions. 
The Committee i s  p r e s e n t l y  sponsored by th e  National Science  Foundation 
and t h e  Council on Environmental Q u a l i ty  (D a rn e l l ,  1976). I t  i s  not 
recognized  as an o f f i c i a l  f e d e ra l  agency as such; however, 19 f ed e ra l  
agenc ies  a r e  r e p re se n te d  on the  Committee. The e f f o r t s  o f  t h e  group were
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focused dur ing  t h e  IBP (1964-1974) towards p u b l i sh in g  a d i r e c t o r y  of  
e x i s t i n g  re s e a rc h  n a tu ra l  a re a s  in t h e  United S t a t e s .  This t a s k  was 
accomplished by th e  p u b l i c a t i o n  o f  th e  D i re c to ry  to  Research Natural  
Areas on Federal  Lands o f  th e  United S t a t e s  o f  America (1968).  The 
F o res t  Serv ice  had an e x i s t i n g  Research Natura l  Area program; o th e r  
f e d e ra l  agenc ies  inc lu d in g  the  National  Park S e rv ic e ,  Bureau o f  Land 
Management, Fish and W i ld l i f e  S e r v i c e ,  Department o f  Defense,  and Energy 
Research and Development Commission were s t im u la te d  by the  Committee to  
i n i t i a t e  programs o r  update  e x i s t i n g  e f f o r t s .  The Committee has been 
hampered by the  absence o f  s u f f i c i e n t  fund ing ,  but e f f o r t s  a re  con t inu ing  
to  update  th e  Research Natural  Area d i r e c t o r y  and develop a da ta  s to ra g e  
system f o r  the  s i t e s  (The Nature Conservancy, 1978a_).
In a d d i t i o n  t o  th e  wide a r r a y  o f  f e d e ra l  and s t a t e  n a tu ra l  a rea  
a c t i v i t i e s ,  The Nature Conservancy, as a p r i v a t e ,  n a t io n a l  c o n se rv a t io n  
o r g a n i z a t i o n ,  has made a s i g n i f i c a n t  c o n t r i b u t i o n  in  p re se rv in g  America 's  
n a tu ra l  d i v e r s i t y .  The Conservancy was in c o rp o ra te d  as  a n o n - p r o f i t  
membership o r g a n iz a t i o n  in  1951 "committed t o  the  p r e s e r v a t i o n  o f  n a tu ra l  
d i v e r s i t y  by p r o t e c t i n g  lands  co n ta in in g  th e  b e s t  examples o f  a l l  compo­
nents  o f  ou r  n a tu ra l  w or ld ."  Through a combination o f  e x ten s iv e  p r i v a t e  
fund r a i s i n g ,  t h e  s o l i c i t a t i o n  o f  land d o n a t io n s ,  and a s s i s t a n c e  on land 
t r a n s a c t i o n s  with s t a t e  and fe d e ra l  a g e n c ie s ,  th e  Conservancy has been 
r e s p o n s ib l e  f o r  p r o t e c t i n g  1,395,329 ac res  w i th in  the  United S t a t e s  s ince  
1954. Ownership on about 60% o f  th e  lands  acqu i red  by The Nature 
Conservancy i s  r e t a i n e d  and managed by v o lu n te e r  land  s tewards .  Other 
a cq u i r ed  lands  a r e  so ld  o r  donated to  f e d e ra l  and s t a t e  agenc ies  to  
manage as p re se rved  lands  (The Nature Conservancy, 1979). The e f f o r t s  of
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The Nature  Conservancy in p re se rv in g  n a tu ra l  a r e a s  have been p r im a r i l y  
d i r e c t e d  towards saving lands  t h a t  co n ta in  e i t h e r  t h r e a t e n e d  h a b i t a t  f o r  
endangered p l a n t  and animal sp ec ie s  or u nd is tu rbed  examples o f  t e r r e s ­
t r i a l  and a q u a t i c  ecosystems.
The Nature Conservancy 's  e f f o r t s  a t  p re s e rv in g  n a tu r a l  h e r i t a g e  
p r i o r  to  t h e  1970's were i d e n t i c a l  to  s t a t e  and f e d e ra l  agency e f f o r t s  
t h a t  have been o u t l i n e d  above. The focus was on p r e s e r v a t i o n  o f  s p e c i f i c  
s i t e s  t h a t  appeared t o  co n ta in  o u ts tan d in g  agg rega te s  o f  n a tu ra l  h e r i t a g e  
components: p l a n t  and animal s p ec ie s  ( e s p e c i a l l y  uncommon s p e c i e s ) ,
t h e i r  h a b i t a t s ,  ecosys tems ,  and o t h e r  phenomena c o n t r i b u t i n g  to  n a tu ra l  
d i v e r s i t y .  For example,  t h e  Fo res t  Se rv ice  was concerned w i th  p re se rv in g  
examples o f  every  major n a t i v e  f o r e s t  type  (SAF t y p e s ) .  The Federal 
Committee on Ecologica l  Reserves e s t a b l i s h e d  an expanded c l a s s i f i c a t i o n  
system t h a t  cons idered  Kuchler p o t e n t i a l  n a tu ra l  v e g e ta t io n  ty p e s ,  
zo o log ica l  taxonomic t y p e s ,  geo log ic  ty p e s ,  a q u a t i c  t y p e s ,  and Soil  
Conserva tion  Se rv ice  pedologic  ty p e s ,  in a d d i t io n  to  the  SAF f o r e s t  types .  
The Committee then a t tempted  to  l o c a t e  s i t e s  t h a t  con ta ined  agg rega te s  
o f  types  no t  p r o t e c t e d  e lsewhere .  All t h e se  e f f o r t s  c o n s t i t u t e  a s i t e -  
based approach t o  p re s e rv in g  n a tu ra l  d i v e r s i t y .  The r a t i o n a l e  i s  t h a t  
i f  an adequate  number o f  s e l e c t e d  s i t e s  a re  p reserved  on the  b a s i s  of 
sound c l a s s i f i c a t i o n  schemes,  th e  va r ious  components t h a t  c o n t r i b u t e  to  
n a tu ra l  d i v e r s i t y  w i l l  be p ro t e c t e d .
Federal  l e g i s l a t i o n  in f luenced  th e  development o f  n a tu ra l  h e r i ­
t age  i n v e n t o r i e s :  the  Land and Water Conservation Fund Act o f  1965, the
National  Environmental  P o l i cy  Act o f  1969, and the  Endangered Species 
Act o f  1973. These a c t s  c r e a t e d  a s t a t u t o r y  framework t h a t  n a tu ra l  
h e r i t a g e  i n v e n t o r i e s  could supplement.
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The Land and Water Conservation  Fund Act o f  1965 (16 U.S.C.
401-4 e t  s e q . ) was enac ted  to :
. . . a s s i s t  in p r e s e r v i n g ,  deve lop ing ,  and a s s u r in g  acc e s ­
s i b i l i t y  to  a l l  c i t i z e n s  o f  the  United S t a t e s  o f  America o f  
p r e s e n t  and f u t u r e  g e n e r a t io n s  . . . such q u a l i t y  and q u a n t i t y  
o f  outdoor r e c r e a t i o n  r e so u rce s  . . . f o r  in d iv id u a l  a c t i v e  
p a r t i c i p a t i o n  in such r e c r e a t i o n  and to  s t r e n g th e n  th e  h e a l th  
and v i t a l i t y  of  the  c i t i z e n s  . . .  by (1) prov id ing  funds f o r  
an a u th o r i z in g  Federal  a s s i s t a n c e  to  th e  S t a t e s  in p lan n in g ,  
a c q u i s i t i o n ,  and development o f  needed land and w ater  a re a s  and 
f a c i l i t i e s  and (2) p rov id ing  funds f o r  Federal  a c q u i s i t i o n  and 
development o f  c e r t a i n  lands  and o t h e r  a reas  (S ec t ion  4601-4).
The fund was e s t a b l i s h e d  as a s e p a r a t e  fund in the  Treasury  comprising 
e n t r a n ce  and u se r  f e e s  ( to  any a rea  ad m in is te r ed  by f e d e r a l  government 
w ith  r e c r e a t i o n  f a c i l i t i e s ) ,  s u rp lu s  p ro p e r ty  s a l e s ,  motorboat f u e l s  t a x ,  
o u t e r  c o n t in e n ta l  s h e l f  mineral  l e a s in g  r e c e i p t s ,  and d i r e c t  a p p r o p r i ­
a t i o n s .  Amendments to  the  Act in  1968 and 1976 responded to  e s c a l a t i n g  
land c o s t s  and have in c reased  th e  fund to  where $900 m i l l i o n  may be 
a p p r o p r i a t e d  f o r  f i s c a l  y e a r  1980. S t a t e s  have used t h e i r  share  o f  the  
fund ( a l l o c a t e d  60% s t a t e  and 40% f e d e r a l )  f o r  a c q u i s i t i o n  o f  n a tu ra l  
a reas  p r i n c i p a l l y  va lu ab le  f o r  ou tdoor  r e c r e a t i o n  and w i l d l i f e  p r e s e r ­
v a t i o n ,  b es ides  a myriad o f  r e c r e a t i o n a l  concerns  (Howard, 1977).
The National Environmental  P o l i cy  Act (NEPA) o f  1969 (42 U.S.C. 
4321 e t  s e q . ) s e t  f o r t h  a p o l i c y  " recogn iz ing  the  profound impact o f  
man's a c t i v i t y  on th e  i n t e r r e l a t i o n s h i p s  o f  a l l  components o f  t h e  n a tu ra l  
environment" and e s t a b l i s h e d  t h a t  th e  f u t u r e  r o l e  o f  the  f e d e r a l  govern­
ment w i l l  be to :
use a l l  p r a c t i c a b l e  means and measures ,  inc lud ing  f i n a n c i a l  and 
t e c h n i c a l  a s s i s t a n c e  . . .  to  c r e a t e  and main ta in  c o n d i t io n s  
under which man and n a tu re  can e x i s t  in p roduc t ive  harmony, and 
f u l f i l l  the  s o c i a l ,  economic,  and o t h e r  requ irem ents  of  p re sen t  
and f u t u r e  g e n e r a t io n s  o f  Americans (Sec t ion  4331).
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Broad n a t io n a l  goa ls  in  th e  management o f  t h e  environment were s e t  
in c lu d in g :
t o  p re se rv e  im por tan t  h i s t o r i c ,  c u l t u r a l ,  and n a tu r a l  a sp e c t s  o f  
our  n a t io n a l  h e r i t a g e ,  and t o  m ain ta in  wherever  p o s s i b l e  an 
environment which suppor ts  d i v e r s i t y  and v a r i e t y  o f  in d iv id u a l  
cho ice  (S ec t ion  4332).
Sec t ion  4332(C) o f  th e  Act con ta ined  th e  " a c t io n  f o r c in g "  p ro v i s io n s  o f  
NEPA. Each f e d e r a l  agency which proposed l e g i s l a t i o n  a n d /o r  any o t h e r
major f e d e r a l  a c t i o n  having a s i g n i f i c a n t  e f f e c t  on t h e  q u a l i t y  o f  th e
human environment was r e q u i r e d  t o  p rep a re  an Environmental  Impact S t a t e ­
ment. This s ta t em en t  must d e t a i l  unavoidable  environmental  e f f e c t s ,  
a l t e r n a t i v e s  t o  th e  proposed a c t i o n ,  long- te rm  p r o d u c t i v i t y  e f f e c t s ,  and 
any i r r e v e r s i b l e  commitments o f  r e s o u rce s  which would occur  i f  the  
proposed a c t i o n  was implemented.  G u ide l ines  e s t a b l i s h e d  by th e  Council 
o f  Environmental Q u a l i ty  s t i p u l a t e  t h a t  environmental  impact s ta tem en ts  
must add ress  p o t e n t i a l  impact on endangered and t h r e a t e n e d  p l a n t  and 
animal s p e c ie s .
The Endangered Species  Act o f  1973 (16 U.S.C. 1531 e t  s e q . ) was
a s i g n i f i c a n t  r e v i s i o n  o f  two p rev ious  endangered s p ec ie s  a c t s  passed in
the  1 960 's .  The 1973 Act changed th e  d e f i n i t i o n  o f  s p ec ie s  to  inc lude
p l a n t s  as well as  f i s h  and w i l d l i f e .  The purpose o f  t h e  Act i s :
t o  provide  a means whereby th e  ecosystems upon which endangered 
s p e c i e s  and th r e a t e n e d  s p ec ie s  depend may be conserved ,  (and) 
t o  p rov ide  a program f o r  t h e  co n se rv a t io n  o f  such endangered 
and th r e a t e n e d  s p ec ie s  . . . (Sec t ion  1531).
Endangered s p e c ie s  a r e  de f ined  in Sec t ion  1532 a s :
any s p ec ie s  which i s  in danger  o f  e x t i n c t i o n  th roughout  a l l  o r  
a s i g n i f i c a n t  p o r t i o n  o f  i t s  range o t h e r  than a s p e c ie s  o f  the
Class  In s e c t a  de termined by the  S e c r e t a r y  t o  c o n s i t i t u t e  a p e s t
whose p r o t e c t i o n  under  the  p r o v i s io n s  o f  the  Act would p r e s e n t  
an overwhelming and o v e r r id in g  r i s k  to  man.
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S i m i l a r l y ,  t h r e a te n e d  s p e c ie s  a r e  de f ined  a s :
any s p e c ie s  which i s  l i k e l y  t o  become an endangered s p e c ie s  
w i th in  the  f o r e s e e a b le  f u t u r e  th roughout  a l l  o r  a s i g n i f i c a n t  
p o r t i o n  o f  i t s  range.
To accomplish t h e  g o a ls  o f  t h e  Act,  Sec t ion  1537 s t a t e d  t h a t  f ed e ra l
depar tm ents  and agenc ies  should t ak e  a c t i o n  necessa ry :
to  in s u re  t h a t  a c t i o n s  a u t h o r i z e d ,  funded,  o r  c a r r i e d  o u t  by them 
do no t  j e o p a r d i z e  t h e  con t inued  e x i s t e n c e  o f  such endangered 
s p e c ie s  and th r e a t e n e d  s p ec ie s  o r  r e s u l t  in th e  d e s t r u c t i o n  o r  
m o d i f i c a t io n  o f  h a b i t a t  o f  such sp ec ie s  which i s  de te rmined . . . 
t o  be c r i t i c a l .
The S e c r e t a r y  o f  t h e  I n t e r i o r  i s  i n s t r u c t e d  by th e  Act to  c o n t i n ­
u a l l y  rev iew th e  s t a t u s  o f  p l a n t s  and animals  f o r  p o t e n t i a l  l i s t i n g  as 
an endangered o r  t h r e a t e n e d  s p e c i e s .  Nominations submit ted  from th e  
p u b l i c  a r e  to  be reviewed by th e  S e c re ta r y  as w e l l .  A l i s t  o f  a l l  
endangered and th r e a t e n e d  animal sp ec ie s  should be pub l i shed  p e r i o d i c a l l y  
in th e  Federal  R e g i s t e r  by th e  S e c re ta r y  under t h e  g u id e l in e s  o f  th e  Act.  
R e s p o n s i b i l i t y  f o r  s tudy ing  potentially endangered and th r e a t e n e d  p l a n t  
s p ec ie s  was de leg a ted  t o  t h e  S e c r e t a r y  o f  th e  Smithsonian I n s t i t u t i o n .  
Such a r e p o r t  was pub l i shed  by th e  Smithsonian I n s t i t u t i o n  in  1974. The 
Act f u r t h e r  i n s t r u c t e d  t h a t  land and waters  could  be a cq u i r ed  by th e  
S e c re ta r y  o f  I n t e r i o r  f o r  t h e  p r o t e c t i o n  o f  endangered and th r e a t e n e d  
s p e c i e s .  The d e s ig n a te d  funding source  was th e  Land and Water Conser­
v a t io n  Fund, a l though funding l e v e l s  to  t h e  Fish  and W i l d l i f e  Se rv ice  
( r e s p o n s i b l e  f o r  a d m in i s t e r in g  th e  endangered s p ec ie s  program w i th in  the  
Department o f  I n t e r i o r )  were n o t  inc reased .
The Endangered Species  Act Amendments o f  1978 (P.L. 95-632) 
a l t e r e d  th e  r e s t r i c t i o n s  imposed by Sec t ion  1537 by e s t a b l i s h i n g  a seven 
member C ab in e t - lev e l  committee t o  review fe d e ra l  p r o j e c t s  j e o p a r d i z i n g
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endangered s p ec ie s  f o r  p o s s ib l e  exemption from th e  A c t ' s  p r o v i s io n s .
A p r o j e c t  may be exempted i f  th e  committee f i n d s  th e  p r o j e c t  i s  in t h e  
p u b l i c  i n t e r e s t  and t h a t  no o t h e r  " reasonab le  o r  prudent a l t e r n a t i v e s "  
e x i s t .  In a d d i t i o n ,  t h e  d e f i n i t i o n  o f  s p ec ie s  in t h e  1973 Act was modi­
f i e d  t o  exclude  i n v e r t e b r a t e  s p e c i e s .  Under the  1978 Amendments, 
economic a n a l y s i s  must precede f u t u r e  d e s ig n a t io n  o f  c r i t i c a l  h a b i t a t  
f o r  endangered and th r e a te n e d  s p ec ie s  (Bureau o f  National  A f f a i r s ,  1978).
Two t r e n d s  should  be e v id en t  in  th e  d i s c u s s io n s  above. As th e  
United S t a t e s  moved i n to  t h e  1 9 7 0 ' s ,  e f f o r t s  to  p r o t e c t  n a tu ra l  d i v e r s i t y  
by n a tu ra l  a rea  p r e s e r v a t i o n  were expanding and becoming more so p h i s ­
t i c a t e d .  Secondly ,  th e  f e d e r a l  government began to  recogn ize  t h e  va lue  
o f  p r o t e c t i n g  a l l  components o f  n a tu ra l  d i v e r s i t y ,  and a s t a t u t o r y  frame­
work was c r e a t e d  through th e  Nat ional Environmental P o l i cy  Act and th e  
Endangered Spec ies  Act f o r  t h e i r  p r e s e r v a t i o n .
The f i r s t  n a tu ra l  h e r i t a g e  in v e n to ry  was e s t a b l i s h e d  in  South 
C aro l ina  by The Nature Conservancy in  1974. I t  r e p re se n te d  a s i g n i f i c a n t  
d e p a r tu re  from e x i s t i n g  n a tu ra l  a rea  i n v e n t o r i e s  because i t  comprehen­
s i v e l y  i d e n t i f i e d  and mapped in d iv id u a l  e lements  o f  n a tu ra l  d i v e r s i t y .  
This s y s te m a t ic  approach r e f i n e d  n a tu ra l  a rea  s e l e c t i o n  procedures  by 
p rov id ing  a da ta  base to  v e r i f y  and rank a reas  based on th e  p resence  o f  
n a tu r a l  d i v e r s i t y  components.  The h e r i t a g e  inven to ry  addressed  the  
concerns  o f  NEPA and th e  Endangered Species  Act by i n i t i a t i n g  a system 
t h a t  p rovided  d e c i s io n  makers w i th  a s i n g l e  in format ion  source  from 
which th e  l o c a t i o n  o f  uncommon s p e c i e s ,  b i o t i c  communities ,  and eco­
systems cou ld  be ob ta ined .
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The methodology used by The Nature  Conservancy in  South C a ro l in a ,  
and o t h e r  s t a t e s  su b se q u e n t ly ,  i s  examined in d e t a i l  below (Chapter 3).  
B r i e f l y ,  a n a tu ra l  h e r i t a g e  in v en to ry  i s  i n i t i a t e d  by e s t a b l i s h i n g  a 
c l a s s i f i c a t i o n  scheme and c r e a t i n g  n a tu ra l  d i v e r s i t y  component o r  element 
d e f i n i t i o n s .  An element  may be an endangered o r  t h r e a t e n e d  s p e c i e s ,  
f o r e s t  t y p e ,  p a l e o n t o lo g ic a l  s i t e ,  a q u a t i c  community, e t c .  A compre- 
hens ive  s t a t e  review o f  a l l  r e s e a rc h  and l i t e r a t u r e  p e r t a i n i n g  to  th e  
l o c a t i o n  o f  t h e se  e lements  i s  conducted.  Then t h e  e lement  occu r rences  
a re  mapped and th e  in fo rm at ion  s to r e d  w i th in  a da ta  bank. The informa­
t io n  bank i s  c o n t in u o u s ly  updated as  a d d i t i o n a l  r e s e a rc h  and f i e l d  
s t u d i e s  a r e  conducted.
Natural  a rea  programs and n a tu ra l  h e r i t a g e  i n v e n t o r i e s  a re  
d i f f e r e n t  means t o  th e  same end: p r e s e r v a t io n  o f  n a tu ra l  d i v e r s i t y .  A
s i t e - b a s e d  inven to ry  such as  a n a tu ra l  a rea  system p rov ides  in form at ion  
on n a tu r a l  d i v e r s i t y  l i m i t e d  to  those  s i t e s  t h a t  have p r e v io u s ly  been 
judged im por tan t .  Through i t s  comprehensive scope,  t h e  n a tu ra l  h e r i t a g e  
inven to ry  has th e  c a p a b i l i t y  t o  d e sc r ib e  th e  p resence  o r  la ck  o f  na tu ra l  
d i v e r s i t y  on any s i t e ,  r e g a r d l e s s  o f  p r i o r  a t t e n t i o n ,  hence i t s  u t i l i t y  
as a too l  f o r  implementa tion o f  NEPA and th e  Endangered Spec ies  Act.
Natural  a rea  programs t h a t  have been i n d i v i d u a l l y  designed by 
Georgia ,  Wisconsin ,  and I l l i n o i s  r e p r e s e n t  a c ro s s  between convent ional  
s i t e - b a s e d  and e lem ent-based  i n v e n t o r i e s .  These programs use prepared  
l i s t s  o f  endangered s p e c i e s ,  p l a n t  communities,  and ecosys tems to  s e l e c t  
n a tu r a l  a r e a s  f o r  in v en to ry  r e c o g n i t i o n .  The n a tu ra l  a rea  i n v e n t o r i e s  
in t h e s e  s t a t e s  a re  t h e r e f o r e  o f  a comprehensive n a tu r e .  However, d a ta  
r e t r i e v a l  i s  l i m i t e d  t o  th o s e  a r e a s  t h a t  have been recognized  by th e  
surveys .  These programs a re  d i scu ssed  in Chapter 3.
23
Natura l  h e r i t a g e  inven to ry  development was under taken  by The 
Nature  Conservancy f o r  seve ra l  re a so n s .  E s c a la t in g  land c o s t s  in  th e  
1960 's  and 1970 's d i c t a t e d  to  a c o n se rv a t io n  o r g a n iz a t i o n  concerned with 
a c q u i r in g  and p re se rv in g  s i g n i f i c a n t  lands  t h a t  l im i t e d  funds  a v a i l ­
a b le  f o r  a c q u i s i t i o n  be spen t  s y s t e m a t i c a l l y .  As s t a t e d  p r e v i o u s l y ,  a 
comprehensive s t a t e - w id e  inv en to ry  a llows can d id a te  s i t e s  to  be g iven a 
p r i o r i t y  ranking  based on th e  composi t ion  and e x t e n t  o f  n a t u r a l  d i v e r s i t y  
p r e s e n t .  A va i lab le  funds can then be used to  p r o t e c t  a r e a s  co n ta in in g  
th e  f u l l e s t  spectrum o f  e co lo g ic a l  d i v e r s i t y .  Recognizing s i g n i f i c a n t  
a reas  a f t e r  c r i t i c a l  h e r i t a g e  e lements  have been lo c a t e d  on them l e s s e n s  
th e  p r o b a b i l i t y  t h a t  a r e a s  dese rv ing  p r o t e c t i o n  w i l l  be over looked .  
Inven to ry  a p p l i c a b i l i t y  to  NEPA and the  Endangered Species  Act was 
undoubtedly  a n o th e r  c o n s i d e r a t i o n  o f  The Nature Conservancy in  the  
i n i t i a t i o n  o f  development o f  n a t u r a l  h e r i t a g e  i n v e n t o r i e s .
Natura l  h e r i t a g e  i n v e n t o r i e s  designed by The Nature  Conservancy 
have been e s t a b l i s h e d  in  18 s t a t e s  and th e  Tennessee Val ley  A u th o r i ty  
s in c e  t h e  South C aro l ina  program was i n i t i a t e d  in 1974 ( F e in e r ,  personal 
communication,  1978).  Many o f  t h e  i n v e n t o r i e s  a re  in c o rp o ra te d  in to  
s t a t e  n a tu r a l  h e r i t a g e  programs which s e l e c t  and propose lands  f o r  p ro ­
t e c t i o n  in  a d d i t io n  to  i d e n t i f y i n g  e lements  o f  n a tu ra l  d i v e r s i t y .  The 
Nature  Conservancy has co o rd in a ted  inven to ry  development under c o n t r a c tu a l  
arrangements  w i th  each s t a t e  be fo re  a s s i s t i n g  and encouraging th e  i n c o r ­
p o ra t io n  o f  the  o p e ra t in g  inven to ry  in to  the  r e s p e c t i v e  s t a t e  government. 
Funding f o r  t h e  programs has been ob ta ined  from a v a r i e t y  o f  sources  
in c lu d in g  s t a t e  a l l o c a t i o n s  o f  t h e  Land and Water Conserva t ion  Fund, 
s t a t e  a p p r o p r i a t i o n s ,  agency b udge ts ,  and Nature Conservancy d o na t ions .
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E x i s t i n g  s t a t e  Nature Conservancy programs g e n e r a l l y  have been 
regarded  as  su ccess fu l  and have subsequen t ly  r e c e iv e d  n a t io n a l  recog­
n i t i o n .  Action has been taken by P r e s id e n t  C a r t e r  t o  promote a n a t io n a l  
system o f  h e r i t a g e  i n v e n t o r i e s .  P r e s id e n t  C a r t e r ,  in  h i s  Environmental  
Message o f  May 23, 1977, to  Congress,  c a l l e d  f o r  a n a t io n a l  h e r i t a g e  
program p re s e rv in g  p la ce s  o f  s p e c i a l ,  n a t u r a l ,  h i s t o r i c ,  and s c i e n t i f i c  
va lue .  To c o o r d in a te  e x i s t i n g  fe d e ra l  a c t i v i t i e s  in  ou tdoor  r e c r e a t i o n  
and th e  p r o t e c t i o n  o f  h i s t o r i c  and n a tu ra l  a r e a s ,  th e  H er i tage  Conser­
v a t io n  and Recrea t ion  Se rv ice  was e s t a b l i s h e d  w i th in  t h e  Department o f  
I n t e r i o r  by S e c r e t a r i a l  o rd e r  on January  25, 1978. The H e r i tag e  Conser­
v a t io n  and R ec rea t ion  Se rv ice  (HCRS) c o n s i s t s  o f  a r e c o n s t i t u t i o n  o f  th e  
Bureau o f  Outdoor R ec rea t ion  with  i t s  a u t h o r i t i e s ,  inc lu d in g  t h e  Land and 
Water Conserva tion  Fund program, and th e  a d d i t i o n  o f  the  National  
Natural  Landmarks program adm in is te red  by the  National Park Se rv ice  and 
the  Park S e r v i c e ' s  O f f i c e  o f  Archaeology and H i s t o r i c  P r e s e r v a t io n  
( F e in e r ,  personal communication,  1978).
The Natural  D i v e r s i t y  Act b i l l  (S. 1820) was in t roduced  i n to  th e  
95th Congress to  e s t a b l i s h  a n a t io n a l  h e r i t a g e  program by earmarking Land 
and Water Conservation funds f o r  development o f  s t a t e  h e r i t a g e  programs. 
The Nature  Conservancy in v en to ry  methodology was i n c o rp o ra te d  in to  th e  
b i l l  f o r  s t a t e  program modeling.  The b i l l  f a i l e d  to  pass  Congress,  
p r i m a r i l y  because i t  r e q u i re d  s t a t e s  to  develop h e r i t a g e  programs in  
o r d e r  to  q u a l i f y  f o r  con t inu ing  land  a c q u i s i t i o n  monies from th e  Land 
and Water Conservation  Fund. Fur thermore ,  the  b i l l  would have c r e a t e d  a 
n a t io n a l  r e g i s t r y  o f  h e r i t a g e  s i t e s .  According to  th e  b i l l ' s  p r o v i s i o n s ,  
t h e se  s i t e s  would have been p ro t e c t e d  from any f e d e r a l  a c t i o n  t h a t  would
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a d v e r se ly  impact o r  d e s t r o y  e lements  o f  n a tu ra l  d i v e r s i t y .  Spec ia l  
i n t e r e s t  g roups ,  in c lu d in g  th e  t im b e r  in d u s t r y  and U.S. Chamber o f  
Commerce, mounted s t rong  o p p o s i t io n  to  t h e  r e g u l a t o r y  p ro v i s io n s  o f  the  
b i l l ,  c la iming  the  l e g i s l a t i o n  would d u p l i c a t e  e x i s t i n g  p r e s e r v a t i o n  
e f f o r t s .  The HCRS i s  c u r r e n t l y  d r a f t i n g  new l e g i s l a t i o n  f o r  in t r o d u c t io n  
i n to  the  96th Congress in which s t a t e  p a r t i c i p a t i o n  would be op t iona l  
(Merikangas,  personal communication, 1978).
In summary, human a c t i v i t y  in  land development and n a t u r a l  
r e so u rce  u t i l i z a t i o n  has r e s u l t e d  in  s i g n i f i c a n t  impact on n a tu ra l  
d i v e r s i t y .  Natural  d i v e r s i t y  i s  valued as a g e n e t i c  r e s o u r c e ,  as a 
s u b j e c t  f o r  s c i e n t i f i c  s tu d y ,  as an i n t e r p r e t i v e  r e s o u rce  f o r  e d u c a t io n ,  
and f o r  a e s t h e t i c  q u a l i t i e s  i t  l ends  our environment.  The va lue  o f  
p re se rv in g  n a tu ra l  d i v e r s i t y  has been recogn ized ,  and v a r io u s  a c t i o n s  
have been taken to  p rov ide  f o r  i t s  c o n se rv a t io n .  Comprehensive s t a t e  
n a tu ra l  h e r i t a g e  i n v e n t o r i e s  have been i n s t i t u t e d  in  s ev e ra l  s t a t e s  as a 
means o f  i d e n t i f y i n g  remaining n a tu r a l  d i v e r s i t y  and f a c i l i t a t i n g  compli­
ance with f e d e ra l  s t a t u t e s  t h a t  r e q u i r e  a t t e n t i o n  be given  t o  t h r e a te n e d  
elements  o f  our na tu ra l  d i v e r s i t y .  A review o f  t h e s e  s t a t e  i n v e n t o r i e s  
w i l l  e l u c i d a t e  t h e i r  purpose ,  s t r u c t u r e ,  and impact.
Chapter 3
SELECTED REVIEW OF STATE NATURAL HERITAGE INVENTORIES
There a r e  more than twenty  e x i s t i n g  s t a t e  n a tu r a l  h e r i t a g e  inven­
t o r y  programs in th e  United S t a t e s .  In c o n s id e r in g  p o t e n t i a l  inven to ry  
development,  Montana S t a t e  government has chosen to  e v a lu a t e  o t h e r  s t a t e s '  
expe r iences  with  comprehensive i n v e n t o r i e s .  The o b j e c t i v e  o f  t h i s  
s e c t io n  i s  to  p rovide  in -d e p th  review o f  a s e l e c t e d  group o f  s t a t e  inven­
t o r y  programs. Three c r i t e r i a  were c ons ide red  in  de termin ing  which 
s t a t e s  to  review. S t a t e  i n v e n t o r i e s  were s e l e c t e d  i f :  1) t h e  s t a t e ' s
phys iography was comparable to  Montana (p r e fe re n c e  was given to  a d j a c e n t  
s t a t e s  in  t h e  Northwest and Rocky Mountains as f u t u r e  in te rch an g e  o f  
inv en to ry  in fo rm at ion  i s  most l i k e l y  to  occur  among neighboring  s t a t e s ) ;
2) t h e  inv en to ry  program was n a t i o n a l l y  recognized  as an exemplary 
Nature  Conservancy program; o r  3) s t a t e  government had independen t ly  
des igned  an in v en to ry  program. These c o n s id e r a t i o n s  r e s u l t e d  in ten  
s t a t e s  being chosen f o r  review: Oregon, Washington, Colorado, Wyoming,
New Mexico,  M i s s i s s i p p i ,  North C a r o l in a ,  Georg ia ,  I l l i n o i s ,  and Wisconsin.
In format ion  was ga the red  on t h e  d i f f e r e n t  program's  o b j e c t i v e s ,  
r e l a t i o n  to  s t a t e  government,  h i s t o r y  and fund ing ,  s t a f f ,  inven to ry  
methodology, and u t i l i t y .  The compiled in form at ion  i s  a r ranged  under 
subheadings f o r  each r e s p e c t i v e  s t a t e  below. The f i r s t  seven s t a t e  
programs reviewed were developed by The Nature Conservancy and t h e r e f o r e  
u t i l i z e  a r e l a t i v e l y  uniform in v en to ry  methodology. This methodology i s
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examined in  d e t a i l  w i th in  th e  Oregon Natura l  H er i tage  Program review and 
r e f e r r e d  t o  t h e r e a f t e r .
Oregon Natura l  H er i tage  Program
Program o b j e c t i v e . The OYegon Natural  H er i tage  Program seeks  t o  
i d e n t i f y  and e v a lu a te  lands  which co n ta in  s c i e n t i f i c a l l y  and e c o l o g i c a l l y  
va lu ab le  s p e c ie s  o r  n a tu ra l  f e a t u r e s .  S p e c i f i c a l l y ,  th e  Oregon inven to ry  
ca ta lo g u es  occur rences  o f  sp e c ia l  p l a n t s ,  sp e c ia l  a n im a ls ,  p l a n t  commu­
n i t i e s ,  g eo lo g ic  f e a t u r e s ,  and a q u a t i c  communities.  This  in fo rm at ion  i s  
used as  a b a s i s  f o r  e s t a b l i s h i n g  n a tu ra l  a rea  p r e s e r v e s ,  gu id ing  develop­
ment in en v i ro n m en ta l ly  s u i t a b l e  d i r e c t i o n s ,  and a s s i s t i n g  o t h e r  land 
p r o t e c t i o n  a c t i v i t i e s  (Oregon Natura l  H e r i tage  Program, 1978).
R e la t io n  to  s t a t e  government. The program has r e l i e d  on s t a t e  
c o n t r a c t s  f o r  fu n d in g ,  and a b i l l  i s  p r e s e n t l y  be fo re  th e  Oregon Leg is ­
l a t u r e  to  i n c o r p o ra te  the  h e r i t a g e  program in to  a s t a t e  n a tu ra l  h e r i t a g e  
o f f i c e  (see  below).  C u r re n t ly  t h e  program c o n s t i t u t e s  a p r i v a t e  o r g a n i ­
z a t i o n .
H is to ry  and f u n d in g . The Oregon Natura l  H er i tage  Program was 
s t a r t e d  in 1973 by th e  Oregon Chapter o f  th e  Nature Conservancy. For 
two y e a r s ,  small g r a n t s  from numerous sources  and dona t ions  from The 
Nature Conservancy kept t h e  program o p e r a t i o n a l . In J an u a ry ,  1975, the  
h e r i t a g e  program c o n t r a c t e d  with  th e  S t a t e  Parks and R ecrea t ion  Branch 
o f  t h e  Department o f  T r a n s p o r t a t i o n  to  c o l l e c t  in fo rm at ion  and p repa re  a 
r e p o r t  on e x i s t i n g  s t a t e  n a tu ra l  a r e a s  and p o t e n t i a l  n a tu ra l  a r e a s .  The 
s t a t e  c o n t r i b u t e d  $20,000 t o  match $20,000 donated by The Nature Conser­
vancy f o r  completion o f  t h e  p r o j e c t  ( R i f e r ,  personal communication, 1978).
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Between October ,  1975, and December, 1977, t h e  h e r i t a g e  program 
o pe ra ted  under major c o n t r a c t s  with  the  s t a t e  land use p lann ing  agency, 
the  Land Conservation  and Development Commission. These c o n t r a c t s  
t o t a l e d  $97,000 from a mix ture  o f  f e d e ra l  funding sources  in c lu d in g  the  
O f f i ce  o f  Coasta l  Zone Management and Department o f  Housing and Urban 
Development. Reports were p ub l i shed  in accordance w i th  s ta t e w id e  
p lann ing  goa ls  t h a t  i n d i c a t e d  t h e  l o c a t i o n ,  q u a l i t y ,  and q u a n t i t y  o f  
e c o l o g i c a l l y  and s c i e n t i f i c a l l y  s i g n i f i c a n t  n a tu ra l  a r e a s .  From Janua ry ,  
1978, th rough A p r i l ,  1979, th e  program was again  c o n t r a c t e d  by the  S t a t e  
Parks and Recrea t ion  Branch t o  com pu te r - s to re  a l l  p r e v io u s ly  gained 
in fo rm at ion  on Oregon n a tu ra l  d i v e r s i t y  f o r  development o f  th e  Oregon 
S ta tewide  Comprehensive Outdoor Recrea t ion  Plan (SCORP) ( R i f e r ,  personal 
communication, 1978).
P r e s e n t l y  t h e  Oregon program o p e ra te s  under no r e g u l a r  funding .
A b i l l  has been in t roduced  in to  th e  Oregon l e g i s l a t u r e  t h a t  would c r e a t e  
a s t a t e  n a tu ra l  h e r i t a g e  o f f i c e  in  th e  Department o f  T r a n s p o r t a t i o n .  
Committee h ear ings  on th e  b i l l  have been s u p p o r t iv e  f o r  passage  o f  the  
l e g i s l a t i o n  ( R i f e r ,  personal communication,  1979).
S t a f f . The program has averaged th e  employment o f  a s ix -p e r so n  
s t a f f .  CETA has suppor ted  50% o f  s t a f f  expenses  from the  beginning o f  
th e  program. The h e r i t a g e  program has a l s o  p a r t i c i p a t e d  in  lo c a l  work- 
s tudy  and i n t e r n  programs (Kihn, personal  communication,  1979).
Inven to ry  methodology. Methods used by th e  Oregon Natural  
H e r i tag e  Program in a cq u i r in g  d a t a ,  c l a s s i f y i n g  e lem en ts ,  mapping element 
o c cu r r e n c e s ,  and s t o r i n g  in form at ion  r e p r e se n t  th e  genera l  p a t t e r n
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fo llowed by e ig h te en  s t a t e s  w i th  Nature Conservancy in v e n to ry  programs. 
This methodology i s  reviewed here  a t  len g th  as  i t  f u n c t io n s  in the  
Oregon program. Noreen Brown (personal communication,  1979),  da ta  
s p e c i a l i s t  f o r  t h e  h e r i t a g e  program, provided much o f  the  in form at ion  
f o r  t h i s  review.
In format ion  on th e  d e s c r i p t i o n ,  c u r r e n t  s t a t u s ,  and lo c a t i o n  o f  
e lements  o f  n a tu ra l  d i v e r s i t y  in Oregon was ga th e red  from a v a r i e t y  o f  
sou rces .  I n i t i a l l y ,  s eve ra l  hundred l e t t e r s  r e q u e s t in g  da ta  were s e n t  
t o  i n d i v i d u a l s ,  o r g a n i z a t i o n s ,  and s t a t e  and fe d e ra l  agenc ie s  cons ide red  
knowledgeable in the  n a tu re  and e x t e n t  o f  Oregon 's  f l o r a ,  f au n a ,  and 
unique f e a t u r e s .  Personal in te rv ie w s  were conducted th roughout  the  
s t a t e .  Much o f  the  in form at ion  rece iv ed  from t h i s  in q u i r y  p e r t a in e d  to  
s p e c i f i c  s i t e s  co n ta in in g  ex cep t iona l  e co lo g ica l  d i v e r s i t y .  Consequently  
th e  in fo rm at ion  was ca ta logued  in a S i t e  F i l e .  S c i e n t i f i c  l i t e r a t u r e  
inc lud ing  r e l e v a n t  d i s s e r t a t i o n s  and th e se s  was reviewed. A sy s tem a t ic  
s tudy was made o f  t h e  s t a t e ' s  major  herbar ium and museum re c o rd s .  Gener­
a l i z e d  n a t io n a l  d i r e c t o r i e s  were c o n s u l t e d ,  such as th e  Smithsonian 
I n s t i t u t e ' s  Report  on Endangered and Threa tened  P lan t  Spec ies  o f  the  
United S t a t e s  (1975) and th e  Fish and W i ld l i f e  S e r v i c e ' s  Threa tened  
W i ld l i f e  o f  the  United S t a t e s  (1973).
From th e  accumulated d a ta  on n a tu ra l  h e r i t a g e  f e a t u r e s ,  the  
program's  s t a f f  developed c l a s s i f i c a t i o n  l i s t s  f o r  each o f  th e  fo u r  
c l a s s e s  o f  e lements  t o  be i n v e n to r i e d  in Oregon: sp ec ia l  p l a n t s ,  sp ec ia l
an im a ls ,  a q u a t i c  communities,  and p l a n t  communities.  For example,  p l a n t  
sp ec ie s  were p laced  on the  s t a t e  sp ec ia l  p l a n t  c l a s s i f i c a t i o n  l i s t  i f  
they  were l i s t e d  by th e  Smithsonian I n s t i t u t e  as  n a t i o n a l l y  endangered
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or t h r e a t e n e d ;  l i s t e d  by th e  Oregon Rare and Endangered P l a n t  Species  
Task Force (a v o lu n te e r  group comprising amateur and p ro f e s s io n a l  
b o t a n i s t s )  as r a r e ,  t h r e a t e n e d ,  o r  endangered; o r  proposed f o r  l i s t i n g  
by e i t h e r  o r g a n i z a t i o n .  The prepared  c l a s s i f i c a t i o n  l i s t s  o f  e lements  
were submit ted  t o  t h e  n a t io n a l  o f f i c e  o f  The Nature  Conservancy which 
ass igned  a unique s e v e n - c h a r a c t e r  c l a s s i f i c a t i o n  code f o r  each e lem en t ,  
c o n s i s t e n t  with o t h e r  e x i s t i n g  s t a t e  i n v e n t o r i e s .  This code c o n s i s t s  o f  
a tw o -c h a r a c t e r  c l a s s  code,  a tw o -c h a ra c te r  su b c la s s  code,  and a t h r e e -  
c h a r a c t e r  element code.  Class  codes used in  Oregon a re  PC (P lan t  Commu­
n i t i e s ) ,  AQ (Aquatic  H a b i t a t s ) ,  SA (Specia l  Animals ),  SP (Specia l  P l a n t s ) ,  
and OT (Other— f o r  d iv e r g e n t  e lem en ts ,  such as  unique g e o lo g ica l  f e a t u r e s ,  
t h a t  do no t  f i t  i n to  t h e  p rev ious  c l a s s i f i c a t i o n  schemes).  The su b c la s s  
code r e p r e s e n t s  major taxonomic o r  d e s c r i p t i v e  d i v i s i o n s  w i th in  the  
c l a s s e s .  Each d i s t i n c t  e lem en t ,  whether  i t  i s  an animal s p e c ie s  o r  
f o r e s t  t y p e ,  i s  given a unique element code by th e  n a t io n a l  o f f i c e .
Element f i l e s  a r e  kept f o r  each element where raw d a ta  in c lu d in g  a r t i c l e s ,  
cor respondence ,  and unpublished  documents a re  s to re d .
D e f in i t i o n s  were developed f o r  e lement  occu r rences  in  each 
e lement  c l a s s .  G enera l ly  an e lement occur rence  i s  a s i n g l e  e x t a n t  
h a b i t a t  o r  example o f  an e lement type .  S p e c i f i c  element  occur rence  
d e f i n i t i o n s  a r e  developed by each s t a t e  program under n a t io n a l  gu ide­
l i n e s .  The s i g h t i n g  o f  a r a r e  i n v e r t e b r a t e  s p ec ie s  by a knowledgeable 
z o o l o g i s t  may c o n s t i t u t e  an element  occurrence  f o r  t h a t  c l a s s ,  while 
c e r t a i n  s p ec ie s  o f  b i r d s  must be observed  in a recognized  breeding area  
to  c o n s t i t u t e  an element occur rence .  Element occur rence  d e f i n i t i o n s  a re  
not  f i x e d ,  but evolve  as s t a f f  z o o l o g i s t s  and b o t a n i s t s  a s s im u la te  da ta
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on s p e c i e s  d i s t r i b u t i o n  s t a t e w id e  and acc o rd in g ly  develop i n s i g h t  in to  
the  r a r i t y  and s i g n i f i c a n c e  o f  p a r t i c u l a r  s p e c i e s .
Once c l a s s i f i c a t i o n  l i s t s  and element  occur rence  d e f i n i t i o n s  
were e s t a b l i s h e d ,  th e  Oregon Natura l  Her i tage  Program was ready  to  map 
and s t o r e  assembled d a ta .  The f i r s t  s t ep  in p roce ss ing  d a ta  invo lves  
the  t r a n s c r i p t i o n  o f  da ta  from raw in form at ion  sources  such as  s i t e  
forms in th e  S i t e  F i l e ,  museum specimens ,  t h e s e s ,  and f i e l d  surveys  
onto  forms so they  a r e  ready f o r  computer p ro c e s s in g .  Before  in format ion  
i s  t r a n s c r i b e d ,  s t a f f  personnel  judge whether t h e  in fo rm at ion  i s  p ro ces -  
s a b le .  P r o ces sab le  in fo rm at ion  must meet the  element o ccu r rence  d e f i ­
n i t i o n  and be capab le  o f  being mapped. Unprocessable  in fo rm a t ion  i s  
f i l e d  and c ro s s  re fe re n ce d  by e lement and county .  P ro ce s sa b le  i n f o r ­
mation on each element  occu r rence  i s  t r a n s c r i b e d  onto a LCD element  
o ccur rence  form. LCD i s  an acronym f o r  Lowest Common Denominator; t h i s  
i s  t h e  name f o r  The Nature  Conservancy computer s to ra g e  system and i s  
used in t h i s  c o n tex t  to  s i g n i f y  th e  s m a l l e s t  amount o f  meaningful  c o r r e l ­
a t i v e  d a ta  recorded  f o r  s i g n i f i c a n t  e lements  and f e a t u r e s .
The LCD form c o n ta in s  th e  name o f  the  element and c l a s s i f i c a t i o n  
code,  a genera l  d e s c r i p t i o n  o f  i t s  s t a t u s ,  the  source  o f  in fo rm at ion  
t h a t  led  t o  r e c o g n i t i o n ,  d a te  o f  in fo rm a t io n ,  c u r r e n t  ownership  o f  th e  
l a n d ,  and genera l  and s p e c i f i c  l o c a t io n a l  d a ta .  All in fo rm at ion  sources  
t h a t  have c o n t r ib u t e d  p ro c e ssab le  element occur rences  a r e  reco rded  from 
the  LCD form onto  a source  card and organ ized  f o r  f u t u r e  r e f e r e n c e  in a 
Source F i l e .  The LCD form i s  t h e  key to  th e  inven tory  methodology and 
must be a c c u r a t e l y  completed t o  in su re  smooth r e t r i e v a l  o f  s t o r e d  d a ta .  
The form i s  a rranged to  f a c i l i t a t e  eventual da ta  t r a n s c r i p t i o n  onto 
keypunch c a rd s .
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Before  th e  d e t a i l e d  l o c a t io n a l  da ta  can be s u p p l ie d  f o r  comple­
t i o n  o f  t h e  LCD form, each element occur rence  must be mapped. The Map 
F i l e  o f  t h e  h e r i t a g e  program i s  q u i t e  e x t e n s iv e .  All lh  minute  topo­
g raph ic  quadrang le  maps pub l i shed  by th e  USGS f o r  Oregon a re  in  the  f i l e .  
Areas not c u r r e n t l y  covered by lh minute maps a re  r e p re se n te d  in the  
f i l e  by USGS 15 minute topograph ic  maps o r  BLM 30 minute  maps. The 
sm a l le r  s c a l e  maps a re  a r t i f i c i a l l y  d iv ided  i n t o  lh minute s e c t i o n s  and 
each s e c t io n  t r e a t e d  as  a s e p a r a t e  map. The Map F i l e  i s  o rgan ized  by 
the  f a c t  t h a t  every  a rea  o f  th e  s t a t e  i s  covered by a lh minute quad­
rang le .  Each map i s  given a unique s e v e n - d i g i t  number based on i t s  
r e l a t i o n  t o  degree  l i n e s  o f  lo n g i tu d e  and l a t i t u d e .  This  number i s  
c a l l e d  t h e  map's quad code.
The l o c a t i o n a l  in fo rm at ion  on th e  LCD form and th e  S i t e  form, 
when a v a i l a b l e ,  i s  used t o  map th e  e lement  occur rence  d i r e c t l y  on th e  
a p p r o p r i a t e  quadrang le .  D i f f e r e n t  symbols a r e  used t o  s i g n i f y  th e  degree  
o f  conf idence  w i th  which th e  e x a c t  l o c a t i o n  o f  th e  e lement occur rence  i s  
known. C e r ta in  occur rences  a r e  f i e l d  checked and can be mapped to  the  
n e a r e s t  second o f  lo n g i tu d e  and l a t i t u d e .  Other e lement occur rences  by 
t h e i r  n a tu re  o r  l a ck  o f  l o c a t i o n a l  da ta  may range over  a mile  and a re  
mapped w i th  an a p p r o p r i a t e  symbol o f  l o c a t i o n a l  conf idence .  While a 
c e n t e r p o i n t  symbol i s  used f o r  a l l  e lement  occur rence  mapping, boundar ies  
may be drawn d i r e c t l y  on th e  map to  d e l i m i t  an e lement such as a p l a n t  
community. The presence  o f  boundar ies  on th e  quadrangle  map i s  noted on 
the  LCD form.
Each element has a D i re c to ry  Record which s e q u e n t i a l l y  l i s t s  
every  e lement occur rence  recorded  in  th e  s t a t e  and c o n ta i n s  th e  quad
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code f o r  t h e  map on which th e  occur rence  i s  found. An occur rence  number 
i s  given to  each s e q u e n t i a l  e lement  o ccu r ren ce ,  i . e . ,  001, 002, 003 . . . 
Once an e lement occur rence  i s  mapped, t h e  D i re c to ry  Record i s  updated.
The D i re c to ry  Record p rov ides  a manual r e f e r e n c e  o f  an e l e m e n t ' s  abun­
dance w i th in  t h e  s t a t e .
The a c tu a l  quadrangle  on which th e  element occu r rence  i s  mapped 
i s  updated by reco rd in g  on i t s  margins t h e  e lement  o c c u r r e n c e ' s  long i tu d e  
and l a t i t u d e  and index code.  The index code c o n s i s t s  o f  t h e  e l e m e n t ' s  
c l a s s i f i c a t i o n  code combined w i th  i t s  t h r e e - d i g i t  o ccu r rence  number.
The LCD form i s  now updated and prepared  f o r  p ro c e ss in g .  The 
index code,  quad code,  l o n g i tu d e  and l a t i t u d e ,  and townsh ip ,  range ,  and 
s e c t i o n  a r e  recorded  on th e  LCD form. S i t e  forms a r e  updated and placed  
in t h e  Geographical  Manual F i l e ,  a l s o  known as  th e  Quad F i l e .  This f i l e  
i s  a r ranged  such t h a t  every  lh minute quadrangle  has a s e p a r a t e  f i l e ;
S i t e  forms a re  p laced  in  t h e  f i l e  t h a t  r e p r e s e n t s  t h e  quadrangle  on 
which r e s p e c t i v e  e lement  occur rences  were mapped.
The common o r  geographica l  name f o r  each s i t e  i s  recorded  in  a 
r e f e r e n c e  f i l e  known as t h e  G a z e t t e r .  Without the  G a z e t t e r  c r o s s -  
r e f e r e n c e ,  th e  a b i l i t y  to  manual ly r e t r i e v e  in fo rm at ion  on a p a r t i c u l a r  
s i t e ,  w i thou t  knowing th e  r e s p e c t i v e  quad code,  would be l o s t .
The in fo rm at ion  on the  LCD form i s  keypunched, punched cards  a re  
submit ted  f o r  computer p ro c e s s in g ,  and da ta  i s  s t o r e d  on a t ap e  f i l e .  
A f t e r  in fo rm at ion  has been s u c c e s s f u l l y  s t o r e d ,  th e  LCD form i s  p laced 
in t h e  r e s p e c t i v e  Geographical  Manual F i l e .  The s tan d a rd  p r i n t o u t  o f  
the  s t o r e d  da ta  i s  a r ranged  by e lement  c l a s s  so s t a f f  personnel can 
determine  a t  anytime e x a c t l y  what e lements  have been processed  under the
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inven to ry .  As more in fo rm at ion  i s  ob ta ined  through f i e l d  surveys  and 
new r e s e a r c h ,  d a ta  i s  c o n t in u o u s ly  updated and added to  t h e  computer 
f i l e s  f o r  permanent s to r a g e .
The Oregon program was o r i e n t e d  i n i t i a l l y  through i t s  c o n t r a c t  
with th e  Land Conserva tion  and Development Commission to  p rov ide  i n f o r ­
mation on s i t e s  o f  n a tu ra l  d i v e r s i t y .  Four y e a r s  o f  da ta  g a th e r in g  
r e s u l t e d  in  the  r e c o g n i t i o n  o f  1,200 s e p a r a t e  s i t e s .  From t h e s e  s i t e s ,  
approx im ate ly  4,000 element  occur rences  have been d i s c e rn e d .  Computer 
p roce ss ing  o f  t h e s e  occur rences  began in  June ,  1978. As o f  March, 1979, 
1,800 element  occu r rences  had been s to r e d .
Once th e  backlog o f  e lement  occur rences  a r e  p ro c e ssed ,  i n f o r ­
mation r e t r i e v a l  from th e  Oregon inven to ry  may be d i r e c t e d  in  a v a r i e t y  
o f  ways. Given the  genera l  l o c a t i o n  o f  an a rea  under rev iew,  th e  
s im p le s t  method o f  de te rm in ing  e x i s t i n g  n a tu ra l  d i v e r s i t y  i s  to  check 
mapped e lement occur rences  on th e  topograph ic  quadrangle  in the  Map F i l e .  
Using th e  D i re c to ry  Record,  each element mapped can be reviewed f o r  i t s  
r e l a t i v e  s t a t e w id e  abundance. A s l i g h t l y  more s o p h i s t i c a t e d  manner o f  
da ta  r e t r i e v a l  i s  to  r e q u e s t  by quad code a l l  e lement  occur rences  s t o r e d  
on t h e  computer t ape  f i l e .  This in fo rm at ion  can a l s o  be o b ta in ed  in 
r e f e re n c e  to  coun ty ,  township,  r an g e ,  and s e c t i o n  o r  lo n g i tu d e  and l a t i ­
tude .  The system has the  c a p a b i l i t y  to  g e n e ra te  s p a t i a l  in fo rm a t ion  on 
the  d i s t r i b u t i o n  o f  e lement ty p e s .  For example,  maps may be genera ted  
showing th e  d i s t r i b u t i o n  o f  Lodgepole p i n e / b i t t e r b r u s h  communities o r  a 
p a r t i c u l a r  endangered s p e c ie s .
U t i l i t y . County land use p lanning  depar tments  have been th e  
major u se r s  o f  Oregon in v en to ry  in fo rm at ion .  S t a t e  agenc ie s  account f o r
35
a n o th e r  s i g n i f i c a n t  sha re  o f  in fo rm at ion  r e q u e s t s .  S t a t e  r e q u e s t s  have 
been made f o r  in fo rm at ion  exchange on e lements  and s i t e s ,  which i s  
u t i l i z e d  t o  make p r e s e r v a t i o n  d e c i s io n s .
During 1975-76 th e  Oregon Natura l  H er i tage  Program recorded  and 
summarized in fo rm at ion  a p p l i c a t i o n s .  Over 40 a p p l i c a t i o n s  were rece ived  
by lo c a l  p lann ing  depar tm en ts ,  21 a p p l i c a t i o n s  by s t a t e  a g e n c ie s ,  18 
r e q u e s t s  by f e d e ra l  a g e n c i e s ,  and t h e r e  were 22 p r i v a t e  r e q u e s t s  f o r  
in fo rm at ion .  Much o f  t h e  in fo rm at ion  req u e s te d  p e r t a in e d  to  l o c a t i o n s  
o f  p o t e n t i a l  n a tu r a l  a r e a s .  Data was su p p l ied  t o  t h e  Soil  Conservation 
S e rv ic e ,  Bureau o f  Land Management, and th e  Army Corps o f  Engineers  f o r  
the  d r a f t i n g  o f  Environmental Impact Sta tements  (Oregon Natura l  Her i tage  
Program, 1976).
The h e r i t a g e  program has been fa v o ra b ly  e v a lu a te d  f o r  i t s  u t i l i t y  
in de te rm in ing  lands  t o  be purchased by a $5 m i l l i o n  bond i s s u e  passed 
by E u g ene -S pr ing f ie ld  r e s i d e n t s  f o r  park and c o n se rv a t io n  a rea  a c q u i ­
s i t i o n  (Gordon, personal communication, 1979). The n a tu r a l  h e r i t a g e  
inven to ry  Tended c r e d i b i l i t y  to  p o t e n t i a l l y  c o n t r o v e r s i a l  loca l  p lanning 
d e c i s io n s  concern ing what p r i v a t e  lands  to  purchase .  S i m i l a r l y ,  a county  
p lanne r  f o r  Lane County,  Phi l  Bredeson (personal communication, 1979), 
c i t e s  seve ra l  examples where inven to ry  d a ta  has p o s i t i v e l y  in f lu en ced  
loca l  p lanning  d e c i s io n s  invo lv ing  c o n f l i c t s  o f  development and p r e s e r ­
v a t io n  o f  r a r e  e lements  o f  n a tu ra l  d i v e r s i t y .  The Lane County Planning 
O f f i ce  has developed th e  a t t i t u d e  t h a t  i f  th e  h e r i t a g e  program i s  con­
cerned  about p re s e rv in g  a c e r t a i n  s i t e ,  they  a r e  concerned. The Nature 
Conservancy i s  viewed as a pragmatic  group with a s e n s i t i v i t y  t o  local  
concerns  o f t e n  la ck ing  among o t h e r  n a t io n a l  environmental  o r g a n iz a t i o n s  
(Bredeson, personal communication, 1979).
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D iscu s s io n . The Oregon Natural  H er i tage  Program has m ain ta ined  
v i a b l e  o p e r a t io n s  f o r  f i v e  y e a r s  through numerous s t a t e  c o n t r a c t s .  
P r e s e n t l y  i t s  f u t u r e  maintenance depends on p o s i t i v e  a c t i o n  by th e  s t a t e  
l e g i s l a t u r e  to  in c o r p o r a t e  the  program in to  s t a t e  government.  Agencies 
and i n d i v i d u a l s  f a m i l i a r  w i th  t h e  program's  fu n c t io n s  a re  s u p p o r t iv e .  
In c o rp o ra t io n  o f  the  program i n t o  s t a t e  government would undoubtedly  
magnify p r e s e n t  l e v e l s  of  use and g e n e r a l ly  enhance p r e s e r v a t i o n  a c t i v ­
i t i e s .
Washington Natura l  H e r i tage  Program
Program o b j e c t i v e . The Washington program a t te m p ts  t o  i d e n t i f y  
e c o l o g i c a l l y  s i g n i f i c a n t  lands  and o t h e r  n a tu ra l  f e a t u r e s  whose p r e s e r ­
v a t io n  i s  impor tan t  to  sa fegua rd  th e  s t a t e ' s  n a tu ra l  d i v e r s i t y .  Specia l  
p l a n t s ,  sp e c ia l  an im a ls ,  p l a n t  communities,  and a q u a t i c  communities 
c o n s t i t u t e  th e  f e a t u r e s  t h a t  a r e  p r e s e n t l y  in v e n to r i e d  under t h e  program 
(Washington Natural  H e r i tage  Program, 1977).
R e la t io n  to  s t a t e  government. The program i s  c u r r e n t l y  admin­
i s t e r e d  by The Nature Conservancy but may become p a r t  o f  Washington S t a t e  
government in 1980. The program i s  housed in th e  Department o f  Natura l  
Resources through donated in -k in d  s e r v i c e s  (see  below).
H is to ry  and f u n d in g . The Washington program was i n i t i a t e d  in 
December, 1977, by a c o o p e r a t iv e  agreement between The Nature Conservancy 
and t h e  fo l low ing  s t a t e  ag en c ie s :
The In te ragency  Committee: Adminis te rs  s t a t e  Land and Water
Conservation Fund monies and conducts  S t a t e  Comprehensive
Outdoor Recrea t ion  Planning.
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The Department o f  Natura l  Resources:  Responsib le  f o r  t h e
S t a t e  Natura l  Area P rese rves  system and th e  Endangered 
P la n t  Spec ies  program.
The Department o f  Game: I n v e n to r i e s  l o c a t io n s  o f  s p e c i a l
w i l d l i f e  s p ec ie s  and h a b i t a t s .
The Parks and Recrea t ion  Commission: E s t a b l i s h e s  Natura l
Areas and H er i tage  Areas in Parks .
The Department o f  Ecology: Conducts environmental  impact
assessment  and a d m in i s t e r s  t h e  c o a s t a l  zone program 
(Washington Natura l  H e r i tage  Program, 1977).
A tw o-year  developmental  program was e s t a b l i s h e d  by th e  agreement.
Funding f o r  th e  pe r iod  t o t a l e d  $252,000 which c o n s i s t e d  o f  $126,000 in
Nature Conservancy d o n a t io n s ;  $30,000 from in -k in d  s e r v i c e s  donated by
the  Departments o f  Natura l  Resources ,  Game, and Ecology, and th e  Parks
and Recrea t ion  Commission; and $96,000 from th e  f e d e r a l  Land and Water
Conserva t ion  Fund. The program c u r r e n t l y  has supplemental  c o n t r a c t s
w i th  th e  United S t a t e s  F o res t  S e rv ice  and Fish and W i ld l i f e  S e rv ic e .
When th e  two-year  developmental  pe r iod  funding i s  exhaus ted  in December,
1979, p r e l im in a ry  d i s c u s s io n s  have i n d i c a t e d  t h a t  th e  h e r i t a g e  program
w i l l  be j o i n t l y  supported  by th e  Departments o f  Natura l  Resources and
Game. Annual maintenance c o s t s  a r e  e s t im a te d  to  be $90,000 (Kihn,
personal  communication, 1979).
S t a f f . Full  t ime s t a f f  c o n s i s t s  o f  f i v e  to  s ix  i n d i v i d u a l s .
During t h e  1978 f i e l d  season ,  fo u r  p a r t - t i m e  p o s i t i o n s  were funded.
Inven to ry  methodology. The Washington program u t i l i z e s  s tan d a rd  
Nature  Conservancy methodology (see Oregon review above), w i th  minor a l t e r ­
a t i o n s  t o  meet s p e c i f i c  s t a t e  needs .  The program has not developed an 
e lement  c l a s s  l i s t i n g  g eo log ica l  f e a t u r e s .  B io log ica l  f e a t u r e s  a re
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cons ide red  most s e n s i t i v e  to  immediate t h r e a t s  o f  development and have 
been th e  focus o f  th e  Washington inven to ry  (Matia ,  personal  communication,  
1979). Specia l  p l a n t  and animal spec ie s  l i s t e d  by th e  Washington 
c l a s s i f i c a t i o n  system a r e  th o se  which a re  r a r e ,  t h r e a t e n e d ,  endangered,  
endemic,  or  o th e rw ise  o f  sp ec ia l  concern .  Twelve months s in ce  t h e  inven­
t o r y  methodology was e s t a b l i s h e d ,  3,000 element o ccu r rences  had been 
mapped and 1,265 LCD forms compute r- recorded (Olsen,  pe rsona l  communi­
c a t i o n ,  1979).
U t i l i t y . The Washington Natural  H er i tage  Program i s  on ly  15 
months o ld  and has consequen t ly  no t  had a high degree o f  use .  The 
program has been u t i l i z e d  in severa l  impor tant  c o n s u l t a t i o n s  inc lud ing  a 
review o f  proposed Northern T i e r  P ip e l i n e  c o r r i d o r s  by th e  Bureau of  
Land Management and Research Natura l  Area s t u d i e s  by th e  United S t a t e s  
F o res t  S e rv ice .
For th e  review o f  th e  Northern  T i e r  P ip e l in e  c o r r i d o r s ,  the  
program was ab le  t o  compile a 15-page summary o f  t h e  sp e c ia l  p l a n t  and 
animal s p e c i e s ,  p l a n t  communities ,  and s c i e n t i f i c  a r e a s  o f  i n t e r e s t  
l o c a t e d  w i th in  a mi le  to  e i t h e r  s id e  o f  severa l  proposed p i p e l i n e  ro u te s .
The Washington h e r i t a g e  program has been working c l o s e l y  with 
t h e  Wenatchee Nat ional F o res t  on r a r e  p l a n t  l o c a t i o n s .  The Fores t  
Se rv ice  has c o n t r i b u t e d  funds t o  th e  h e r i t a g e  program, and a pamphlet  i s  
being p repared  which l i s t s  and d e sc r ib e s  r a r e  p l a n t  sp ec ie s  thought  to  
occur  w i th in  t h e  National  F o res t  boundar ie s .  This pamphlet  w i l l  be used 
by Fo res t  Se rv ice  personnel  in i d e n t i f y i n g  l o c a t i o n s  o f  r a r e  p l a n t s  to  
avoid  i r r e v e r s i b l e  impact through management d e c i s io n s  l i k e  t imber  s a l e s  
( G je r s to n ,  personal  communication, 1979).
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D is c u s s io n . The Washington h e r i t a g e  program was developed in  a 
s t a t e  in  which a w eal th  o f  in fo rm at ion  on the  s t a t u s  o f  n a tu r a l  h e r i t a g e  
f e a t u r e s  e x i s t e d  p r i o r  t o  in v e n to ry  i n i t i a t i o n .  P la n t  community c l a s s i ­
f i c a t i o n  schemes had been developed p r e v io u s ly  by Daubenmire and F ran k l in .  
Work on r a r e  and endangered s p e c i e s  had been completed w i th in  t h e  u n i v e r ­
s i t y  system and Departments o f  Natura l  Resources and Game. A ss im i l a t io n  
o f  secondary  source  da ta  i n to  computer f i l e s  w i l l  t a k e  y e a r s  to  complete .  
Budgetary  a l l o c a t i o n s  f o r  in v e n to ry  development in a s t a t e  such as 
Montana, where c o n s id e ra b ly  l e s s  i s  known about e x i s t i n g  n a tu ra l  h e r i t a g e  
f e a t u r e s ,  would have to  p rov ide  f o r  in c re a se d  f i e l d  o p e r a t io n s  (Matia,  
personal communication,  1979).
There have been some problems in  Washington with  in fo rm at ion  
exchange between the  co o p era t in g  s t a t e  ag en c ie s .  The h e r i t a g e  program 
i s  housed w i th in  th e  Department o f  Natura l  Resources and t h e r e f o r e  
viewed as  a p a r t  o f  t h a t  agency. S t a f f  members o f  t h e  h e r i t a g e  program 
have had good r a p p o r t  w i th  Natura l  Resource o f f i c i a l s  but have e x p e r i ­
enced d i f f i c u l t y  in  f r e e l y  o b t a in in g  z o o lo g ica l  da ta  from t h e  Department 
o f  Game (Olsen ,  personal communication,  1979).  Futu re  f i n a n c i a l  sponsor ­
s h ip  o f  t h e  h e r i t a g e  program by both  depar tments  may a l l e v i a t e  t h i s  
problem.
The Washington program s t a f f  l e a rned  in  g a th e r in g  in fo rm a t ion  
and e s t a b l i s h i n g  i t s  c l a s s i f i c a t i o n  system th e  va lue  o f  o b ta in in g  e a r l y  
suppor t  from p r o f e s s i o n a l s  with  e x p e r t i s e  in  taxonomy and c l a s s i f i c a t i o n .  
These i n d i v i d u a l s  have been approached on numerous occas ions  with 
r e q u e s t s  t o  a s s i s t  in  in v e n to ry  p r o j e c t s .  I f  p r e v io u s ly  pub l i shed  work 
by th e  p r o f e s s i o n a l s  i s  c a r e f u l l y  reviewed p r i o r  to  r e q u e s t in g  a s s i s t a n c e ,
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p o t e n t i a l  f o r  a good working r e l a t i o n s h i p  i s  enhanced (M at ia ,  personal 
communication,  1979).
Although th e  h e r i t a g e  program has not been in  e x i s t e n c e  long ,  
th e  r e g io n s  o f  Washington t h a t  have been most n e g lec te d  by p r e s e r v a t io n  
e f f o r t s  have become obvious.  Program D i re c to r  Walt Matia r e a l i z e s  t h a t  
g r a s s la n d  communities in  t h e  Columbian Basin s teppe  reg ion  need sp ec ia l  
a t t e n t i o n .
Matia f e e l s  t h e  h e r i t a g e  program i s  p rov id ing  a v a lu ab le  s e r v i c e  
to  Washington S t a t e  by: 1) f u r n i s h i n g  an inven to ry  w i th  a narrow focus
t h a t  o b j e c t i v e l y  e v a l u a t e s  r a r i t y / u n i q u e n e s s  o f  n a tu r a l  h e r i t a g e  elements  
and d i s c e r n s  which lands  c o n t r i b u t e  to  n a tu ra l  d i v e r s i t y  w i thou t  s u b je c ­
t i v e  c o n s i d e r a t i o n s  o f  s ce n ic  v a lu e ,  p rox im i ty  t o  urban a r e a s ,  and 
p o l i t i c a l  impact e n t e r i n g  the  program's  d e l i b e r a t i o n s ;  2) e l im in a t in g  th e  
high c o s t s  o f  c o n s u l t i n g  f i r m s ;  and 3) a l lowing f r e q u e n t  s t a t e  and 
f e d e ra l  q u e s t i o n s  on endangered and th r e a t e n e d  s p e c i e s ,  t h a t  a r i s e  from 
lega l  c o n s i d e r a t i o n s ,  t o  be answered by an " in -house"  phone c a l l .
Colorado Natura l  Areas Program
Program o b j e c t i v e . Under mandate by th e  Colorado Natural  Areas 
Act,  th e  goal o f  th e  program i s  to  i d e n t i f y  and p r o t e c t  a s u f f i c i e n t  
a r r a y  o f  n a tu r a l  a r e a s  t o  r e p r e s e n t  t h e  d i f f e r e n t  v e g e t a t i o n  types  and 
unique n a tu r a l  f e a t u r e s  compris ing C o lo rado 's  n a tu ra l  d i v e r s i t y .  The 
program i s  d i r e c t e d  by t h e  Natura l  Areas Act to  e s t a b l i s h  a sy s tem a t ic  
inven to ry  o f  n a tu ra l  a r e a s  to  i d e n t i f y  and p r o t e c t  s p e c i f i c  examples o f  
C o lo rado 's  d iv e r s e  ecosys tems ,  e co lo g ica l  communities,  and o t h e r  n a tu ra l  
f e a t u r e s  o r  phenomena which c o n s t i t u t e  C o lo rado 's  n a tu ra l  h e r i t a g e  and
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a re  t h r e a t e n e d  w ith  i r r e v e r s i b l e  change (S ec t ion  36-10-101 e t  s e q . 
Colorado Revised S t a t u t e s  Annotated 1973).  This  o b j e c t i v e  i s  being met 
by t h e  codevelopment o f  an inven to ry  o f  n a tu ra l  d i v e r s i t y  e lements  by 
The Nature Conservancy and Colorado Natura l  Areas Program.
R e la t io n  to  s t a t e  government. The Colorado Natura l  Areas 
Program i s  a d m in is te r ed  by t h e  Department o f  Natura l  Resources.
H is to ry  and f u n d in g . The Natura l  Areas Program s t a r t e d  in 
August,  1977, a f t e r  t h e  Natura l  Areas Act was enac ted .  I n i t i a l  annual 
funding c o n s i s t e d  o f  $18,537 from s t a t e  a p p r o p r i a t i o n s  and $18,487 from 
f e d e r a l  Land and Water Conservation funds .  In February ,  1979, t h e  
Colorado Department o f  Natura l  Resources c o n t r a c t e d  with  The Nature 
Conservancy to  develop an in v e n to ry  system under g u id e l in e s  e s t a b l i s h e d  
by th e  Natura l  Areas Program. The budget f o r  t h e  18-month c o n t r a c t  
p e r io d ,  ending in  J u l y ,  1980, t o t a l s  $277,459. Funding c o n s i s t s  o f  
$30,709 in  s t a t e  a p p r o p r i a t i o n s ,  $97,625 o f  Nature Conservancy d o n a t io n s ,  
$125,125 from th e  Land and Water Conservation  Fund, $15,000 in  F o res t  
S e rv ice  fu n d s ,  and $9,000 from Bureau o f  Land Management funds 
(P u s tm u e l l e r ,  personal  communication,  1979).
S t a f f . The Natura l  Areas Program employed two f u l l - t i m e  s t a f f  
p r i o r  to  in v e n to ry  i n i t i a t i o n  in  February ,  1979. P resen t  s t a f f  inc ludes  
s ix  i n d i v i d u a l s :  program d i r e c t o r ,  in v en to ry  c o o r d i n a t o r / z o o l o g i s t ,  
s e c r e t a r y ,  da ta  h a n d le r ,  g e o l o g i s t ,  and b o t a n i s t .  Once th e  inven to ry  
c o n t r a c t  e x p i r e s ,  th e  program hopes t o  g e t  s t a t e  funding f o r  2 .5  perma­
nent  p o s i t i o n s  (P u s tm u e l l e r ,  personal communication,  1979).
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Inven to ry  methodology. The system t h a t  i s  c u r r e n t l y  being 
e s t a b l i s h e d  in Colorado fo l lows  Nature Conservancy fo rm a t ,  w ith  some 
s i g n i f i c a n t  m o d i f i c a t i o n s .  The Nature Conservancy has been d i r e c t e d  to  
not b u i ld  the  inv en to ry  program around LCD computer so f tw are  but to  make 
the  in v en to ry  da ta  system compat ib le  with  the  e x i s t i n g  EXIR system a t  
th e  U n iv e r s i t y  o f  Colorado. The Colorado H er i tage  Center  a l r e a d y  has a 
sound a rc h ae o lo g ic a l  inven to ry  on th e  u n i v e r s i t y  computer system, and 
th e  S t a t e  H i s t o r i c a l  S o c ie ty  i s  con s id e r in g  e n t e r i n g  da ta  onto  th e  same 
system. The Natural  Areas Program does not want to  in t ro d u ce  a new 
computer so f tw are  program in to  Colorado and f e e l s  t h a t  th e  EXIR system 
w i l l  a l low more d e s c r i p t e r s  to  be put i n to  f i l e  than the  LCD system 
(P u s tm u e l le r ,  personal communication, 1979).
A second m o d i f i ca t io n  to  the  s tan d a rd  Nature Conservancy format 
i s  t h e  use o f  a Draf t  C l a s s i f i c a t i o n  System developed by Natura l  Areas 
Program s t a f f  and i n t e r e s t e d  Colorado s c i e n t i s t s  and i n d i v i d u a l s .  The 
Nature Conservancy has been i n s t r u c t e d  to  bu i ld  th e  in v e n to ry  system 
around t h i s  c l a s s i f i c a t i o n  scheme which i d e n t i f i e s  th e  e lements  upon 
which da ta  w i l l  be c o l l e c t e d .  Major c a t e g o r i e s  (element c l a s s e s )  in th e  
system a r e  p l a n t  communities,  a q u a t i c  systems, geo log ic  f e a t u r e s  and 
landforms,  s o i l s ,  sp ec ia l  p l a n t  and animal s p e c i e s ,  and sp ec ia l  h a b i t a t s  
( r o o k e r i e s ,  m ig ra to ry  r o u t e s ,  sand dunes ,  examples o f  symbio tic  a s s o c i a ­
t i o n s ,  e t c . ) .  S ince  45% o f  Colorado lands  a re  fede ra l ly -o w n ed ,  inven­
t o r y  success  depends on th e  coopera t ion  o f  f e d e ra l  ag en c ie s .  The c l a s s i ­
f i c a t i o n  system has consequen t ly  been developed to  accommodate the  
reg iona l  c l a s s i f i c a t i o n  systems c u r r e n t l y  used by the  BLM (phys iograph ic  
r e g i o n s ) ,  USFS ( e c o r e g i o n s ) , and Soil  Conservation Se rv ice  ( land  re so u rce  
reg io n s )  (Colorado Natura l  Areas Program, 1978).
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U t i l i t y . The Colorado in v e n to ry  i s  no t  o p e r a t io n a l  a t  t h i s
p o in t .  The program 's  d i r e c t o r ,  Carse Pus tm uel le r  (pe rsona l  communication,
1979),  fo r e s e e s  numerous uses  o f  inven to ry  in fo rm at ion :
S e l e c t io n  o f  Natural  Areas by th e  s t a t e .
S e l e c t i o n  o f  Research Natura l  Areas by f e d e ra l  land-managing 
agenc ie s .
Environmental  Impact S ta tement  p r e p a r a t io n .
S t a t e  review o f  f e d e r a l l y - a i d e d  highway p r o j e c t s  under the  
p ro v i s io n s  o f  t h e  O f f i c e  o f  Management and B udge t ' s  c i r c u l a r  
A-95.
Park and Recrea t ion  Master P lanning .
Designa t ion  o f  lands  u n s u i t a b l e  f o r  s u r f a c e  coal mining by 
th e  D iv is ion  o f  Mined Land Reclamation.
Education and s c i e n t i f i c  re s ea rc h .
D is c u s s io n . Colorado c o n t r a c t e d  in v en to ry  development with  The 
Nature  Conservancy f o r  s eve ra l  r e a so n s .  The Natura l  Areas Program 
conducted a survey o f  s t a t e s  w i th  Conservancy h e r i t a g e  programs and 
rece ived  very  fa v o ra b le  r e p o r t s  on t h e  performance o f  t h e  r e s p e c t i v e  
programs. The l a r g e  donat ion  c o n t r ib u t e d  by The Nature  Conservancy 
towards in v e n to ry  development made th e  c o n t r a c t  f i n a n c i a l l y  l u c r a t i v e  
f o r  t h e  Department o f  Natura l  Resources.  Fur thermore ,  Conservancy 
involvement  insu red  t h a t  in v e n to ry  methodology would be compat ib le  with  
o t h e r  s t a t e  h e r i t a g e  programs (P u s tm u e l l e r ,  personal communication,  1979).
The Colorado program has developed a good c o o p e r a t iv e  a r r a n g e ­
ment with  th e  United S t a t e s  F o re s t  Se rv ice  and th e  Bureau o f  Land Manage­
ment. This  c oope ra t ion  was genera ted  by the  program s o l i c i t i n g  the  
fe d e ra l  a g e n c i e s '  i n p u t  e a r l y  in  th e  p lanning p rocess .  Federa l  funds 
have been c o n t r i b u t e d ,  and implementa tion o f  th e  inv en to ry  on f e d e ra l
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lands  w i l l  undoubtedly  be f a c i l i t a t e d  by good r e l a t i o n s  between the  
program and fe d e ra l  land  managing ag en c ie s .
Wyoming Natura l  H er i tage  Program
Program o b j e c t i v e . Wyoming's program was only r e c e n t l y  s t a r t e d .  
In t h e  f i r s t  y e a r ,  t h e  main o b j e c t i v e  w i l l  be to  p rovide  suppor t  f o r  th e  
s t a t e ' s  p rocess  o f  d e s ig n a t in g  a r e a s  u n s u i t a b l e  f o r  s u r f a c e  mining 
(M in ie r ,  personal  communication,  1979). The s t a t e ' s  need to  e s t a b l i s h  a 
program f o r  d e s ig n a t in g  lands  u n s u i t a b l e  f o r  mining has r e s u l t e d  from 
the  requ i rem en ts  o f  t h e  f e d e r a l  S u r face  Mining Control  and Reclamation 
Act o f  1977, d i scu ssed  in Chapter 4.
R e la t io n  to  s t a t e  government. The Wyoming Natura l  H er i tage  
Program i s  being e s t a b l i s h e d  by The Nature Conservancy as  an independent 
c o n t r a c t o r  to  th e  Department o f  Environmental  Q u a l i ty .
H is to ry  and f u n d in g . The c o n t r a c t  between The Nature  Conservancy 
and Department o f  Environmental  Q u a l i ty  f o r  in v en to ry  development was 
s igned  November 1,  1978, and i s  in e f f e c t  f o r  one y e a r .  The budget f o r  
th e  y e a r  i s  $128,340 which i s  being funded w i th  a p o r t i o n  o f  t h e  funds 
a v a i l a b l e  to  th e  s t a t e  f o r  s t a t e  program development under t h e  f e d e ra l  
Sur face  Mining Control  and Reclamation Act (SMCRA). The f i r s t  y e a r  o f  
s t a t e  program development under SMCRA prov ides  f o r  c o s t s  to  be shared  on 
a f e d e r a l - s t a t e  b a s i s  o f  80%-20%. Funding i s  a ssu red  on ly  f o r  th e  
f i r s t  y e a r ,  but a budget o f  $96,398 has been developed f o r  second-year  
o p e r a t i o n s  (Minier ,  pe rsona l  communication,  1979).
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S t a f f . The Wyoming s t a f f  c o n s i s t s  o f  a program c o o r d i n a t o r ,  
s c i e n t i s t ,  da ta  s p e c i a l i s t ,  and s e c r e t a r y / d a t a  manager.  In a d d i t i o n ,  
th e  Department o f  Environmental Q u a l i ty  has a ss ig n ed  a s t a t e  employee to  
serve  as l i a i s o n  with  Conservancy personnel  (M in ie r ,  personal communi­
c a t i o n ,  1979).
Inv en to ry  methodology. Wyoming methodology w i l l  fo l low  t r a d i ­
t i o n a l  Nature  Conservancy p a t t e r n s  (see  review o f  Oregon program above).  
Fea tu res  addressed  in  th e  in v e n to ry  w i l l  be t h e  s tan d a rd  s c i e n t i f i c  
r e so u rce s  in v e n to r i e d  in  o t h e r  n a tu ra l  h e r i t a g e  programs ( N u t t e r ,  
personal communication,  1979).
U t i l i t y . Once th e  program i s  o p e r a t i o n a l ,  t h e  same p o t e n t i a l  
w i l l  e x i s t  f o r  d a ta  u t i l i z a t i o n  as  i s  p r e s e n t  w i th  o t h e r  Conservancy 
h e r i t a g e  programs. A1 Minier (1979) ,  a n a tu ra l  re so u rce  a d v i s o r  in 
Wyoming's Executive  Department ,  a n t i c i p a t e s  t h a t  in  t h e  i n v e n t o r y ' s  
f i r s t  yea r  th e  major  u se r s  w i l l  be p e t i t i o n e r s  who wish to  d e s ig n a te  
a r e a s  u n s u i t a b l e  f o r  s u r f a c e  mining.
D iscuss ion .  The f e d e r a l  Surface  Mining Control  and Reclamation 
Act i s  d i s cu s sed  in d e t a i l  in Chapter 4. B r i e f l y ,  t h e  Act r e q u i r e s  t h a t  
s t a t e s  w i th  coal r e g u l a t o r y  programs develop a da ta  base and inven to ry  
system capab le  o f  d i s c e r n in g  th o s e  lands  w i th  s c i e n t i f i c ,  h i s t o r i c ,  and 
c u l t u r a l  va lue  and t h e  geo lo g ica l  a r e a s  where coal mining would be 
hazardous.  Federal  funds a re  provided  f o r  development o f  inven to ry  
systems. While the  Wyoming Natura l  H er i tage  Program w i l l  on ly  i d e n t i f y  
s c i e n t i f i c  r e s o u r c e s ,  s t a t e  o f f i c i a l s  have secured  f e d e r a l  funds through 
the  Su r face  Mining Act to  f in a n c e  th e  program. Approximately 50%
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of  Wyoming land has coal mining p o t e n t i a l ;  the  h e r i t a g e  program w i l l  
comprehensively  cover  t h e  e n t i r e  s t a t e .  Inven to ry  da ta  on lands  with 
h i s t o r i c a l  and c u l t u r a l  va lue  i s  c u r r e n t l y  housed in s e p a r a t e  s t a t e  
ag en c ie s .  The Wyoming Geologica l  Survey has d a ta  a v a i l a b l e  t o  develop 
an in v e n to ry  o f  n a tu r a l  hazard lan d s .  No e f f o r t  w i l l  be made t o  combine 
th e  v a r io u s  i n v e n t o r i e s  i n t o  a c e n t r a l  system (M inie r ,  pe rsonal  communi­
c a t i o n ,  1979).
Like Wyoming, t h e  s t a t e  o f  Montana i s  s u b j e c t  to  t h e  p r o v i s io n s  
of  SMCRA. Within th e  Montana Department o f  S t a t e  Lands,  S t r i p  Mining 
Bureau Chief  Dick Juntunen (personal communication, 1979) views th e  
a c t i o n s  o f  Wyoming w i th  some sk ep t i c i sm .  Juntunen f e e l s  t h a t  f e d e r a l  
funding o f  a s t a t e  inv en to ry  system, not l i m i t e d  to  lands  w i th  coal 
p o t e n t i a l  and ad d re ss in g  a f r a c t i o n  o f  t h e  re so u rce s  i d e n t i f i e d  by SMCRA, 
i s  a waste  o f  t a x p a y e r ' s  money. A1 Min ie r  (personal  communication, 1979) 
r e j o i n s  t h a t  i f  th e  f e d e r a l  O f f i ce  o f  Sur face  Mining does no t  l i k e  what 
Wyoming i s  doing they  can t ak e  t h e  s t a t e  to  c o u r t .  The Wyoming c o n t r a c t  
with The Nature Conservancy c o n ta in s  a c l a u s e  t h a t  s t i p u l a t e s  t h e  s t a t e  
has t h e  r i g h t  t o  t e rm in a te  t h e  agreement i f ,  f o r  any r e a s o n s ,  the  f e d e ra l  
government t e rm in a t e s  i t s  program development g r a n t  to  the  s t a t e .
New Mexico S t a t e  H er i tage  Program
Program o b j e c t i v e . The New Mexico program has two major o b je c ­
t i v e s .  One i s  th e  l o c a t i o n ,  d e s c r i p t i o n ,  and d e s ig n a t io n  o f  n a tu ra l  
a r e a s .  Secondly ,  th e  program works on th e  o v e ra l l  in v e n to ry  and s y n th e s i s  
of  b i o t i c  and g eo lo g ic  d a ta  in t h e  s t a t e .  This da ta  i s  o rgan ized  and 
sys tem a t ized  such t h a t  i t  can be u t i l i z e d  by f e d e r a l ,  s t a t e ,  and loca l
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government e n t i t i e s  and by p r i v a t e  concerns .  S p e c i f i c a l l y ,  t h e  inven­
t o r y  c a ta lo g u e s  r a r e  and endangered p l a n t s  and an im a ls ,  common sp ec ie s  
o f  p l a n t s  and an im a ls ,  g eo log ica l  f e a t u r e s  ( w a t e r f a l l s ,  c av es ,  s p r i n g s ,  
c i r q u e s ,  e t c . ) ,  p l a n t  communities,  and a q u a t i c  communities.  Soi l  t y p e s ,  
p a leo n t o lo g ic a l  s i t e s ,  and hydro log ica l  da ta  w i l l  p o t e n t i a l l y  be inc luded 
in t h e  in v e n to ry  system ( I s a a c s ,  personal communication, 1979).
R e la t io n  t o  s t a t e  government. The h e r i t a g e  program i s  p a r t  o f  
the  A d m in i s t r a t iv e  S e rv ic e s  D iv is ion  o f  t h e  Natura l  Resources Department.
H is to ry  and f u n d in g . The New Mexico program was i n i t i a t e d  on 
January  1,  1976. For the  program's  f i r s t  y e a r  o p e r a t i o n s ,  The Nature 
Conservancy donated $50,000 to  match $50,000 in f e d e ra l  funds from th e  
Land and Water Conservation  Fund. S ince  1977 t h e  program's  o p e r a t io n s  
have been based on a y e a r - t o - y e a r  c o n t r a c t  between t h e  Natura l  Resource 
Department and th e  H er i tage  Conservation and R ecrea t ion  S e rv ic e .  The 
1977 to  1978 budget was $80,000, and t h e  p r o j e c t e d  1978 to  1979 budget i s  
$100,000. Both budgets  have c o n s i s t e d  o f  matching s t a t e  genera l  funds 
and f e d e r a l  Land and Water Conserva tion  funds  ( I s a a c s ,  personal communi­
c a t i o n ,  1979).
S t a f f .  Four p o s i t i o n s  comprise t h e  New Mexico permanent s t a f f :  
program c o o r d i n a t o r ,  environmenta l  a n a l y s t ,  management a n a l y s t ,  and key- 
p u n c h e r / s e c r e t a r y .  Four to  f i v e  people  from New Mexico S t a t e  U n iv e r s i ty  
have been on c o n t r a c t  doing unique ecosystems work f o r  th e  Fish  and 
W i ld l i f e  S e rv ic e .  CETA c u r r e n t l y  p rov ides  t h r e e  a d d i t i o n a l  s t a f f  p o s i ­
t i o n s  (Kihn, personal  communication, 1979).
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Inven to ry  methodology. Nature Conservancy methodology i s  
fo llowed in  New Mexico. C l a s s i f i c a t i o n  systems a r e  being developed f o r  
inc lu d in g  p a l e o n to lo g ic a l  s i t e s  and common p l a n t  and nongame animal 
s p e c ie s  in  t h e  in ven to ry .  P a le o n to lo g ic a l  c l a s s i f i c a t i o n  may be accom­
p l i s h e d  by grouping f o s s i l  specimens by major taxonomic d i v i s i o n s .  P la n t  
herbarium reco rd s  a r e  being sea rched  to  o b ta in  township ,  r a n g e ,  and 
s e c t io n  l o c a t i o n s  o f  v a s c u la r  p l a n t  sp ec ie s  (exc lud ing  endangered and 
th r e a t e n e d  s p ec ie s  which have been in v e n to r i e d  p r e v io u s ly ) .  Expanding 
th e  inven to ry  in  t h i s  manner w i l l  be a monumental t a s k ,  as an e s t im a ted  
100,000 s e p a r a t e  p l a n t  l o c a t i o n s  w i l l  e v e n t u a l l y  be recorded  ( I s a a c s ,  
personal communication, 1979).
U t i l i t y . The h e r i t a g e  program has r ece iv ed  r e q u e s t s  f o r  i n f o r ­
mation from more than  one hundred o r g a n iz a t i o n s  and i n d i v i d u a l s  s in ce  
i t s  in c e p t io n .  There have been m u l t i p l e  r e q u e s t s  from v i r t u a l l y  a l l  
f e d e r a l  land management a g en c ie s .  The Bureau o f  Land Management a lone  
averages  two r e q u e s t s  pe r  month.
The program r o u t i n e l y  reviews Environmental  Impact S ta tem en ts ,  
environmenta l  a s se s sm e n ts ,  and environmental  r e p o r t s  o f  New Mexico f o r  
da ta  on endangered s p e c i e s ,  n a tu ra l  a r e a s ,  b i o t i c  communi ties,  and 
geo log ic  f e a t u r e s .  A d d i t i o n a l l y ,  th e  program conducts  t h e  s t a t e  A-95 
reviews o f  f e d e r a l l y - a i d e d  highway p r o j e c t s  ( I s a a c s ,  personal  communi­
c a t i o n ,  1979).
The New Mexico S t a t e  Highway Department channels  a l l  proposed 
p r o j e c t s  through th e  h e r i t a g e  o f f i c e  f o r  review. S t e r l i n g  Mathias 
(personal  communication,  1979) o f  t h e  Highway Department r e p o r t s  t h a t  
r e l i a b l e  and w e l l - s u b s t a n t i a t e d  in fo rm at ion  about  t h e  o ccu r rences  of
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t h r e a te n e d  o r  endangered p l a n t s  and animals  i s  re ce ived  from th e  h e r i t a g e  
program, and th e  tu rnaround  f o r  an emergency^type p r o j e c t  has been a few 
hours .  W ri t ten  r e q u e s t s  f o r  Targe groups o f  p r o j e c t s  have t y p i c a l l y  
rece ived  comprehensive w r i t t e n  r e p l i e s  in  a few weeks.
The New Mexico program has developed a harmonious working 
r e l a t i o n s h i p  with  t h e  major  p r iva te ly -ow ned  p u b l i c  u t i l i t y  in  th e  s t a t e ,  
the  P u b l i c  Se rv ice  Company o f  New Mexico. The u t i l i t i e s '  Environmental  
A f f a i r s  Department employs t h i r t y - o n e  environmental  s c i e n t i s t s  and con­
duc ts  comprehensive s t u d i e s  within New Mexico. In exchange f o r  a s s i s ­
tance  r e c e iv e d  from th e  h e r i t a g e  program, th e  company forwards a l l  i t s  
p e r t i n e n t  in fo rm at ion  to  th e  program (Sabo, personal communication,  1979).
D iscu s s io n . The New Mexico in v en to ry  has one o f  th e  b ro ad es t  
scopes o f  e x i s t i n g  h e r i t a g e  i n v e n t o r i e s  in th e  country .  A weal th  o f  
da ta  has been accumulated by th e  program. With complementary e f f o r t s  by 
s t ro n g  h i s t o r i c a l  and a rc h ae o lo g ic a l  p r e s e r v a t i o n  groups ,  New Mexico's  
h e r i t a g e  f e a t u r e s  a r e  becoming well-documented.
The New Mexico h e r i t a g e  program exper ienced  problems i n i t i a l l y  
a s s i m i l a t i n g  d a ta  a t  a r a t e  they  f e l t  a c c e p ta b le .  This  was b a s i c a l l y  a 
r e s u l t  o f  i n s u f f i c i e n t  manpower. R ecen t ly ,  t h r e e  a d d i t i o n a l  CETA p o s i ­
t i o n s  have been added to  t h e  p rogram's  s t a f f .  The mapping phase o f  
inven to ry  methodology t a k es  th e  most t im e ,  e s p e c i a l l y  when lo c a t i o n a l  
data  on e lements  i s  incomplete  ( I s a a c s ,  personal  communication, 1979).
For a s t a t e  c o n s id e r in g  th e  development o f  a s t a t e  n a tu ra l  
h e r i t a g e  program, New Mexico program c o o rd in a to r  B i l l  I s a ac s  (personal 
communication,  1979) o f f e r e d  th e  fo l lowing  su g g es t io n s :
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Be sure  concerned p a r t i e s  agree  on genera l  goa ls  and p h i l o ­
sophy.
Get t h e  top  b i o l o g i s t s  and g e o l o g i s t s  in on th e  e a r l y  s tag e s  
o f  development so t h a t  they  f e e l  they  have a s tak e  in  th e  
program and i t s  p ro d u c ts .  Such people  have much to  g ive  and 
can a l s o  b e n e f i t  from th e  h e r i t a g e  system.
Try t o  involve  f e d e ra l  agenc ie s  in t h e  program as  much as 
p o s s i b l e .  They a r e  o f t e n  i t s  g r e a t e s t  u s e r s .
The program head o r  c o o r d in a to r  should have some exper ience
in  b io lo g y ,  p r e f e r a b l y  in ecology o r  taxonomy, be a b le  to  
work w i th  t h e  p u b l i c ,  and have some s e n s i t i v i t y  t o  p o l i t i c a l  
and economic r e a l i t i e s .  The program w i l l  s e rve  no purpose 
i f  i t  i s  l o s t  due to  excess  environmenta l  a c t i v i sm  o r  l ack  
o f  budgetary  r e s t r a i n t .
Do not s l i p  i n to  t h e  mis take  o f  becoming so r e s e a r c h - o r i e n t e d  
t h a t  t h e  u n i v e r s i t i e s  see  t h e  program as  p o s s i b l e  co m pet i t ion .  
The s t a t e ' s  goal i s  to  supply  usefu l  in fo rm at ion  t h a t  i s
a c c u r a t e - - n o t  to  do o r i g i n a l  r e s e a rc h .
Be sure  high le v e l  a d m i n i s t r a t o r s  a r e  aware and approve o f  
th e  program. Good work can come to  noth ing  i f  t h e  program 
i s  misunders tood.
M is s i s s ip p i  Natura l  H er i tage  Program
■Program o b j e c t i v e . The p r e s e r v a t i o n  o f  n a tu r a l  d i v e r s i t y  by 
i d e n t i f y i n g  o u t s t a n d in g  n a tu ra l  a r e a s  through a s t a t ew id e  inv en to ry  and 
s e t t i n g  p r i o r i t i e s  f o r  t h e i r  p r o t e c t i o n  i s  t h e  o b j e c t i v e  o f  th e  
M is s i s s ip p i  Natura l  H e r i tage  Program. C lasses  o f  e lements  f o r  which 
occur rences  a re  being c o l l e c t e d  in t h e  s t a t ew id e  in v en to ry  a r e  sp ec ia l  
p l a n t s ,  sp ec ia l  an im a ls ,  p l a n t  communit ies,  a q u a t i c  h a b i t a t s ,  and 
sp ec ia l  f e a t u r e s  ( r o o k e r i e s ,  champion t r e e s ,  caves ,  f o s s i l  f o r m a t io n s ,  
e t c . )  ( Jacob ,  pe rsona l  communication, 1979).
R e la t io n  t o  s t a t e  government. The h e r i t a g e  program i s  admin is ­
t e r e d  and suppor ted  by th e  M is s i s s ip p i  Museum o f  Natura l  Science  (Jacob ,  
personal  communication,  1979).
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H is to ry  and f u n d in g . The p i l o t  in v en to ry  was e s t a b l i s h e d  in 
March, 1976. Four s t a t e  agenc ie s  made funding  a v a i l a b l e  f o r  t h e  h e r i t a g e  
program: the  M is s i s s ip p i  Park Commission, the  W i ld l i f e  H e r i ta g e  Commit­
t e e ,  th e  Pat Harr ison  Waterway D i s t r i c t ,  and th e  Pear l  River  Basin 
Development D i s t r i c t .  These agenc ie s  c o n t r ib u t e d  a t o t a l  o f  $57,500 f o r  
the  f i r s t  y e a r  budge t ,  and matching funds were ob ta ined  through th e  Land 
and Water Conservation  Fund. The Nature Conservancy suppor ted  two s t a f f  
p o s i t i o n s  through dona t ions  s o l i c i t e d  in  th e  s t a t e .  C u r re n t ly  the  
program i s  being main ta ined  by an annual budget o f  $97,709 o f  which 
$60,623 comes from t h e  s t a t e  and $37,086 from th e  Land and Water Conser­
v a t io n  Fund ( Jacob ,  personal communication,  1979).
S t a f f .  The M is s i s s ip p i  program has f i v e  f u l l - t i m e  s t a f f ;  two 
a re  suppor ted  by The Nature Conservancy (Kihn, personal communication,  
1979).
Inven to ry  methodology. M is s i s s ip p i  u t i l i z e s  c l a s s i c a l  Nature 
Conservancy methodology (see  Oregon review above) .
U t i l i t y . Over 2,000 element  occur rences  a r e  s to re d  in the  
M is s i s s ip p i  in v en to ry  system. In 1978, a f t e r  two y e a r s  o f  o p e r a t i o n s ,  
the  program's  s t a f f  had su p p l ied  in fo rm at ion  on more than 200 s e p a r a t e  
occas ions  to  30 l e v e l s  o f  10 f e d e r a l  a g en c ie s j  25 l e v e l s  o f  s t a t e  
a g e n c i e s ,  7 p r i v a t e  c o n su l t in g  f i r m s ,  8 i n d u s t r i e s ,  u n i v e r s i t i e s ,  
museums, and v a r io u s  o t h e r  o r g a n iz a t i o n s  (Davis and Jacob ,  1977).
The h e r i t a g e  program does no t  a c t  as an o f f i c i a l  ag en t  in 
environmental  review p rocedures ,  but h e r i t a g e  d a ta  i s  being in c r e a s i n g l y  
used in A-95 reviews of  f e d e r a l l y - a i d e d  highway p r o j e c t s  and environmental
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impact a n a l y s i s .  Under M i s s i s s i p p i ' s  Reclamation Act,  t h e  h e r i t a g e  
program recommends th o se  a re a s  cons ide red  u n s u i t a b l e  f o r  s u r f a c e  mining 
( Jacob ,  pe rsona l  communication, 1979).
The in v e n to ry  has prompted dona t ions  o f  v a lu ab le  n a tu r a l  a re a s  
by t h e  p r i v a t e  s e c t o r .  The f i e l d  s t a f f  o f  t h e  h e r i t a g e  program i d e n t i ­
f i e d  an o u ts ta n d in g  geo log ica l  fo rm at ion  o f  seven s p e c t a c u l a r  w a t e r f a l l s  
s e t  among an o ld  growth f o r e s t  o f  430 a c r e s .  I n t e r n a t i o n a l  Paper Company 
planned t o  c u t  t h e  t i b m e r ,  but when informed by h e r i t a g e  s t a f f  o f  th e  
g e o lo g ica l  va lue  o f  the  a r e a ,  th e  company donated t h e  land to  t h e  s t a t e  
o f  M i s s i s s ip p i  (Sanders ,  1978).
D is c u s s io n . A f te r  t h r e e  y e a r s  o f  c o o rd in a t in g  th e  M is s i s s ip p i  
h e r i t a g e  program, Joseph Jacob has become a s taunch advoca te  o f  Nature 
Conservancy inv en to ry  methodology:
I t  i s  very  s c i e n t i f i c a l l y  o r i e n t e d  and o b j e c t i v e  and takes  
th e  personal  b i a s e s  out o f  the  impor tan t  t a s k  o f  e s t a b l i s h i n g  a 
n a t u r a l  a rea  system. In M i s s i s s i p p i ,  we have n e i t h e r  t h e  t ime 
nor t h e  money to  p r o t e c t  a l l  t h a t  needs p r o t e c t i o n ;  t h e r e f o r e  
we have to  be su re  t h a t  we i d e n t i f y  t h e  most impor tan t  n a tu ra l  
a re a s  and see  t o  i t  t h a t  they  a r e  p r o t e c t e d  f i r s t  (Knight,  
pe rsona l  communication,  1979).
One problem th e  program has encounte red  in developing  t h e i r  
in v en to ry  i s  t h e  l a c k  o f  f i e l d  r e s e a rc h  p rov id ing  in fo rm at ion  on th e  
l o c a t i o n s  o f  e lem ents  o f  n a tu ra l  d i v e r s i t y  in c e r t a i n  a r e a s  o f  th e  s t a t e .  
The inven to ry  has i n d i c a t e d  where t h e s e  a r e a s  a r e ;  th e  h e r i t a g e  program 
s t a f f  i s  a s s i s t i n g  t h e  s t a t e ' s  academic community in g e t t i n g  to  th e  
f i e l d  to  f i n d  t h e  in fo rm at ion  usefu l  t o  t h e  program (K nigh t ,  personal 
communication,  1979).
P ub l ic  response  t o  th e  M is s i s s ip p i  h e r i t a g e  program has e v id e n t ly  
been q u i t e  su p p o r t iv e :
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M i s s i s s ip p i a n s  can see  what i s  happening to  t h e  n a tu r a l  e n v i ­
ronment o f  our  S t a t e  and they  a re  thankfu l  t h a t  somebody i s  doing 
something t o  p re se rv e  t h e i r  n a tu ra l  h e r i t a g e ;  i t ' s  a motherhood 
and app le  p ie  i s s u e  (Jacob ,  personal communication,  1979).
North C aro l ina  Natura l  H er i tage  Program
Program o b j e c t i v e . The North C aro l ina  Natura l  H e r i tage  Program 
i s  des igned  t o  inven to ry  t h e  s t a t e ' s  c r i t i c a l  e lements  o f  n a tu r a l  d i v e r ­
s i t y  and t o  i d e n t i f y  th o se  n a tu ra l  a r e a s  most dese rv ing  p r o t e c t i o n .  
Es tab l i shm ent  o f  a permanently  p r o t e c t e d  system o f  n a tu r e  p r e s e rv e s  i s  
a major g o a l ,  w i th  emphasis on d e s ig n a t io n  o f  n a tu r a l  a re a s  on pu b l ic  
lands .  The h e r i t a g e  in v en to ry  c a ta lo g u es  s p e c ia l  p l a n t s  and an im a ls ,  
p l a n t  communities ,  phys ica l  f e a t u r e s ,  a q u a t i c  f e a t u r e s ,  and sp ec ia l  
w i l d l i f e  h a b i t a t s  (North C aro l ina  Department o f  Natura l  Resources and 
Community Development,  1978).
R e la t io n  to  s t a t e  government. The n a tu ra l  h e r i t a g e  program i s  
p a r t  o f  t h e  Parks  and R ecrea t ion  D iv is ion  o f  t h e  Department o f  Natural  
Resources and Community Development (Kihn, personal communication,  1979).
H is to ry  and fu n d in g . The s t a t e  o f  North C a r o l in a ,  through i t s  
Department o f  Natura l  Resources ,  e n te r ed  i n t o  a c o n t r a c t  w i th  The Nature 
Conservancy to  develop an inven to ry  on April  1, 1976. The i n i t i a l  phase 
o f  t h e  h e r i t a g e  program l a s t e d  16 months under a budget o f  $160,000; 
$80,000 was made a v a i l a b l e  by two p r i v a t e  North Caro l ina  founda t ions  
( s o l i c i t e d  by The Nature Conservancy) and $80,000 came from Land and 
Water Conserva t ion  funds .  The p r e s e n t  budget t o t a l s  $115,000: $87,000
from th e  Coas ta l  Regional P la in s  Regulatory  Commission (U.S. Department 
o f  Commerce), $18,000 f o r  s t a f f  from the  Land and Water Conserva t ion
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Fund, $5,000 from t h e  W i ld l i f e  Resources Commission, and $5,000 from the  
Coasta l  Resources Commission. The S t a t e  General Assembly i s  c u r r e n t l y  
c o n s id e r in g  a r e q u e s t  by th e  Governor f o r  a $75,000 annual a p p r o p r i a t i o n  
to  suppor t  h e r i t a g e  program p e r s o n n e l . Such a p p r o p r i a t i o n s  would be 
matchable  t o  r e c e iv e  a d d i t i o n a l  f e d e r a l  monies (Roe, personal communi­
c a t i o n ,  1979).
S t a f f . F u l l - t im e  s t a f f  comprises  fo u r  i n d i v i d u a l s :  program
c o o r d i n a t o r ,  z o o l o g i s t ,  b o t a n i s t ,  and s e c r e t a r y / d a t a  p ro c e ss o r .  Severa l  
p a r t - t i m e  r e s e a rc h  a id s  a r e  employed. U n iv e r s i t y  personnel  have been 
c o n t r a c t e d  when p o s s ib l e  f o r  survey work.
Inven to ry  methodology. Nature Conservancy methodology i s  used 
in t h e  North C aro l ina  h e r i t a g e  in v e n to ry  (see  Oregon review above) .  A 
c l a s s i f i c a t i o n  system was e s t a b l i s h e d  p r i o r  t o  da ta  g a th e r in g  to  d e sc r ib e  
and document t h e  e lements  o f  n a tu ra l  d i v e r s i t y .  In 1975 t h e  Symposium 
on Endangered and Threatened Bio ta  o f  North C a r o l in a ,  sponsored  by th e  
S t a t e  Museum o f  Natural  H i s to r y ,  developed c l a s s i f i c a t i o n  c a t e g o r i e s  
t h a t  were adopted by th e  h e r i t a g e  program f o r  use in  c l a s s i f y i n g  e lements  
in th e  sp e c ia l  p l a n t  and animal c l a s s e s .  A c l a s s i f i c a t i o n  o f  p o t e n t i a l  
v e g e t a t i o n  a s s o c i a t i o n s  by Dr. A. E. Radford o f  th e  U n iv e r s i t y  o f  North 
C a r o l in a ,  Chapel H i l l ,  was endorsed f o r  use in the  p l a n t  community c l a s s  
o f  t h e  i n v e n to ry .  S t a t e  g e o l o g i s t s  were consu l t ed  and l i s t s  p repared  o f  
examples o f  unique g e o lo g ic ,  p h y s io g ra p h ic ,  and a q u a t i c  f e a t u r e s .  These 
f e a t u r e s  c o n s t i t u t e  t h e  phys ica l  f e a t u r e s  c l a s s  (North C aro l ina  Depart ­
ment o f  Natura l  Resources and Community Development,  1978).
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Over 5,000 element occur rence  reco rds  have been p rocessed  by the  
North C aro l ina  h e r i t a g e  in v en to ry .  Data from th e  inven to ry  has been 
i n t e g r a t e d  with  th e  COMARC computer mapping c a p a b i l i t i e s  o f  North 
C a r o l i n a ' s  Department o f  Land Resources In format ion  S e rv ic e .  The COMARC 
f a c i l i t i e s  a r e  not u t i l i z e d  by th e  h e r i t a g e  program to  a g r e a t  e x t e n t  
due to  $40 per  hour u s e r  f e e s .  Some problems have been exper ienced  
mapping p l a n t  community ty p es  due t o  t h e  im prec ise  n a tu r e  o f  a v a i l a b l e  
da ta  (Roe, personal communication,  1979).
U t i l i t y . The North Caro l ina  Natura l  H e r i tag e  Program ranks 
among t h e  most h e a v i ly  used h e r i t a g e  programs in  th e  c oun t ry .  S t a f f  
personnel  respond to  some 200 in v en to ry  da ta  r e q u e s t s  a n n u a l ly .  Data i s  
r e g u l a r l y  u t i l i z e d  by e leven  s t a t e  agenc ie s  inc lu d in g  t h e  Department of  
T r a n s p o r t a t i o n ,  S t a t e  Museum o f  Natura l  H i s to ry ,  Coas ta l  Resources 
Commission, and D iv is ion  o f  Environmental  Assessment.  Federal  agenc ies  
t h a t  used n a tu ra l  h e r i t a g e  in fo rm at ion  in  1978 were t h e  Army Corps o f  
E ng inee rs ,  Fish  and W i l d l i f e  S e r v i c e ,  National Park S e r v i c e ,  Soil  Conser­
v a t io n  S e r v i c e ,  F o r e s t  S e r v i c e ,  Department o f  Housing and Urban Develop­
ment, Bureau o f  Land Management, H er i tage  Conservation and R ecrea t ion  
S e rv i c e ,  and Tennessee  V a l ley  A u th o r i ty .  The F o res t  Se rv ice  u t i l i z e s  
inven to ry  da ta  to  a s s i s t  t h e i r  North Caro l ina  f o r e s t  i n v e n t o r i e s  and 
u n i t  p lann ing .  P r i o r i t i e s  a r e  e s t a b l i s h e d  f o r  p r o t e c t i o n  and a c q u i s i t i o n  
of  w i l d l i f e  h a b i t a t s  by th e  Fish  and W i ld l i f e  S e rv ice  with  t h e  a id  o f  
h e r i t a g e  program in fo rm a t io n .  The National  Park Se rv ice  has used inven­
t o r y  da ta  in developing  management p lans  f o r  t h e  Great  Smoky Mountains 
and Cape H a t t e r a s  National  Parks and in t h e  e v a lu a t io n  o f  p o t e n t i a l  National  
Natural  Landmarks (K nigh t ,  personal communication, 1979).
56
P r i v a t e  s e c t o r  in fo rm at ion  r e q u e s t s  have come from C aro l ina  
Power and L ig h t ,  Duke Power, t im be r  companies,  The Nature Conservancy, 
and 201 f a c i l i t y  p lanning and e n g in ee r in g  f i rm s .  The Nature Conservancy 
has a cq u i r ed  30,000 a c r e s  in t h e  s t a t e  fo l lowing  c o n s u l t a t i o n  w i th  th e  
s t a t e  h e r i t a g e  program (North C aro l ina  Department o f  Natura l  Resources 
and Community Development,  1978).
S im i l a r  to  o t h e r  s t a t e  h e r i t a g e  programs, th e  North C aro l ina  
program r o u t i n e l y  reviews Environmental  Impact Sta tements  and A-95 
reviews.  Approximately t e n  environmenta l  reviews o f  proposed a c t i o n s  
a re  completed by the  program each month (Kihn, personal communication,  
1979).
The high degree  o f  use t h e  North C aro l ina  h e r i t a g e  in v en to ry  has 
had i s  undoubtedly  t h e  r e s u l t  o f  i t s  comprehensive coverage o f  the  
s t a t e ' s  n a tu ra l  d i v e r s i t y  (5,000 element occur rences  logged) and e f f o r t s  
o f  t h e  h e r i t a g e  program in  g e n e r a t in g  p u b l ic  awareness and involvement.  
Work has been channeled in to  t h e  p r e p a r a t io n  o f  media p r e s e n t a t i o n s  and 
a r t i c l e s ;  p a r t i c i p a t i o n  in  workshops,  co n fe ren c e s ,  and o r g a n iz a t i o n a l  
m ee t ings ;  d i s t r i b u t i o n  o f  in fo rm a t io n ;  and o t h e r  a t t e n t i o n  t o  p u b l ic  
r e l a t i o n s .  A r e c e n t  workshop on th e  n a tu re  and c a p a b i l i t i e s  o f  the  
h e r i t a g e  program a t t r a c t e d  120 p a r t i c i p a n t s  from th e  academic community, 
p u b l i c  a g e n c i e s ,  and c o n se rv a t io n  o r g a n iz a t i o n s  (North C aro l in a  Depar t­
ment o f  Natura l  Resources and Community Development, 1978).
D iscu s s io n . The North C aro l ina  Natural  H er i tage  Program has 
e s t a b l i s h e d  i t s e l f  a s  an exemplary Nature Conservancy program. Compre­
hensive  in v e n to ry  da ta  has been s u c c e s s f u l l y  a ss im u la ted  i n t o  a computer 
system t h a t  pe rm i ts  e f f i c i e n t  r e t r i e v a l  t o  f u l f i l l  s p e c i a l i z e d  in fo rm at ion
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r e q u e s t s .  Following a development pe r iod  suppor ted  in  p a r t  by The 
Nature  Conservancy, t h e  h e r i t a g e  program i s  now w ide ly  endorsed  by 
s t a t e  government and consequent ly  funded th rough s t a t e  a p p r o p r i a t i o n s  
and f e d e r a l  g r a n t s .  A high degree  o f  in v e n to ry  use se rv es  t o  j u s t i f y  
the  p rogram 's  con t inued  maintenance.  With s o l i d  in fo rm at ion  in the  
h e r i t a g e  d a ta  bank, th e  program has in c re a se d  emphasis on t h e  implemen­
t a t i o n  o f  p r o t e c t i o n  s t r a t e g i e s  (Kihn, personal  communication,  1979).
Char les  Roe (personal  communication,  1979) ,  t h e  c o o r d i n a t o r  o f  
the  North C aro l ina  Natura l  H er i tage  program, f e e l s  t h a t  the  program has 
the  c a p a b i l i t y  t o  be expanded to  inc lude  c u l t u r a l  h e r i t a g e  f e a t u r e s .
Roe r e p o r t s  t h a t  t h e  Tennessee Natural  H er i tage  Program has s u c c e s s f u l l y  
developed c l a s s i f i c a t i o n  systems f o r  h i s t o r i c a l  and a r c h ae o lo g ic a l  
f e a t u r e s  t h a t  a l low  in c o r p o r a t io n  i n to  Nature Conservancy da ta  s to ra g e  
methodology. Rex Boner (personal communication, 1979) o f  t h e  Tennessee 
program s t a t e s  t h a t  such c l a s s i f i c a t i o n  was developed over  t h e  l a s t  two 
y e a r s  and i s  based on such c r i t e r i a  as  t ime pe r iod  and a r c h i t e c t u r a l  
s t y l e  f o r  h i s t o r i c a l  f e a t u r e s ,  and t ime frame and watershed  f o r  a rchaeo­
lo g ic a l  f e a t u r e s .  The Tennessee H er i tage  Program i s  c o l l e c t i n g  th e  
in fo rm at ion  f o r  t r a n s c r i p t i o n  in to  t h e i r  d a ta  system from th e  S t a t e  
H i s t o r i c a l  Soc ie ty  and O f f i ce  o f  Archaeology.
Georgia H e r i tag e  T r u s t
Program o b j e c t i v e . The Georgia H er i tage  T r u s t  o p e r a t e s  under 
the  goa ls  s t a t e d  in  t h e  H e r i tage  T r u s t  Act o f  1975, which a r e  to  i n s u re  
t h a t  a s u f f i c i e n c y  o f  r e c r e a t i o n a l  r e s o u rc e s  be provided f o r  t h e  people  
o f  t h e  s t a t e  and t h a t  impor tan t  and endangered e lements  o f  G e o rg ia ' s
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n a tu r a l  and c u l t u r a l  h e r i t a g e  be i d e n t i f i e d  and p r o t e c t e d .  Endangered 
h e r i t a g e  f e a t u r e s  have been i d e n t i f i e d  through a s i t e - o r i e n t e d  s ta t ew id e  
in v en to ry  (Georgia Department o f  Natural  Resources ,  1978).
R e la t io n  t o  s t a t e  government. The Georgia H er i tage  T r u s t  
o p e r a t e s  p r im a r i l y  through th e  Planning and Research D iv is ion  o f  the  
Department o f  Natural  Resources ,  a l though a d v iso ry  personnel c o n t r i b u t e  
t o  t h e  T r u s t ' s  a c t i v i t i e s  from a l l  d i v i s i o n s  o f  th e  Department.
H is to ry  and f u n d in g . The H er i tage  T r u s t  was e s t a b l i s h e d  by 
e x e c u t iv e  o r d e r  o f  Governor Jimmy C a r te r  in J u l y ,  1972. The program was 
reconf irmed in  law w ith  t h e  passage  o f  th e  H er i tage  T r u s t  Act o f  1975. 
C a r t e r ' s  ex ec u t iv e  o r d e r  c r e a t e d  a Georgia H e r i ta g e  T r u s t  Advisory 
Commission compris ing 15 prominent  Georgians r e p r e s e n t i n g  v a r io u s  p u b l ic  
and p r i v a t e  c o n se rv a t io n  i n t e r e s t s .  The Advisory Commission's  primary 
g o a ls  were:  1) to  e s t a b l i s h  p rocedures  f o r  i d e n t i f y i n g ,  a c q u i r i n g ,  and
p r o t e c t i n g  the  v i t a l  e lements  o f  G e o rg ia ' s  h e r i t a g e ;  2) to  c r e a t e  a 
program f o r  t h e  immediate a c q u i s i t i o n  of  the  most s i g n i f i c a n t  and endan­
gered  h i s t o r i c a l ,  e nv i ronm en ta l ,  and r e c r e a t i o n a l  a r e a s ;  and 3) to  
e s t a b l i s h  a method f o r  p e r i o d i c  review and d e te rm in a t io n  o f  a d d i t i o n a l  
a r e a s  to  a s s u r e  the  c o n t in u in g  q u a l i t y  o f  l i f e  in Georgia (Georgia 
Department o f  Natura l  Resources ,  1974).
Two committees were formed by th e  Commission to  i n i t i a t e  th e  
H er i tage  T rus t  Program. An eight-member Implementa tion Task Force 
conducted an a n a l y s i s  o f  t h e  lega l  and f i n a n c i a l  problems,  and oppor tu ­
n i t i e s  o f  execu t ing  th e  Georgia Her i tage  T ru s t  concep t .  The Commission 
a l s o  c r e a t e d  an in t e r - a g e n c y  and i n t e r - d i s c i p l i n a r y  Technica l  Task Force
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composed o f  p ro f e s s io n a l  s t a f f  members o f  t h e  Georgia F o r e s t r y  Commis­
s i o n ,  Georgia H i s t o r i c a l  Commission, O f f i ce  o f  Planning and Budget,  
Department o f  A rch ives ,  and th e  Department o f  Natural  Resources.
The Task Force developed a p r i o r i t y  l i s t i n g  o f  32 s i t e s  d e s i g ­
na ted  c r u c i a l l y  impor tan t  and v a lu a b l e  f o r  immediate a c q u i s i t i o n  due to  
t h e i r  impending lo s s  i f  a c t i o n  was de layed .  This  e f f o r t  was performed 
in compliance  with  t h e  second goal o f  t h e  Advisory Commission as  s p e c i ­
f i e d  in t h e  ex ec u t iv e  o rd e r .  The l i s t  was completed in  September,  1972, 
from d a ta  ob ta ined  p r i o r  t o  t h e  development o f  th e  H er i tage  T r u s t  s i t e  
in v en to ry  d e sc r ib e d  below (Georgia Department o f  Natura l  Resources ,  1974).
The Georgia General Assembly a p p r o p r i a t e d  $12,500,000 to  t h e  
H er i tage  T r u s t  Program in A p r i l ,  1973, f o r  a c q u i s i t i o n  o f  lands  c o n s id ­
ered most s i g n i f i c a n t  and endangered by th e  Technical  Task Force.  An 
a d d i t i o n a l  $500,000 was secured  from fe d e r a l  Land and Water Conservation 
funds.  By th e  end o f  f i s c a l  y e a r  1974, ex p en d i tu re s  had been made on 22 
s e p a r a t e  s i t e s  t o t a l i n g  15,409 a c r e s .  The Nature Conservancy a s s i s t e d  
the  H er i tage  T r u s t  by a cq u i r in g  o p t io n s  on p r o p e r t i e s  be fo re  t h e  s t a t e  
was ready to  purchase .  When th e  s t a t e  d id  purchase  t h e  s i t e s ,  they  
acqu i red  l a n d s ,  through Nature Conservancy o p t i o n s ,  w ith  a market va lue  
o f  approxim ate ly  $7,000,000 f o r  only $3,500,000 (Dickson, 1974).
While th e  f i r s t  two goa ls  o f  th e  Advisory Commission were being 
met by th e  Implementa tion Task Force and t h e  Technical  Task Force ,  th e  
Planning Unit  in th e  D iv is ion  o f  Planning and Research (Georgia Depar t ­
ment o f  Natura l  Resources)  worked on t h e  t h i r d  goa l :  development o f
methodology f o r  conducting  an in v en to ry  and e v a lu a t io n  o f  r e so u rce  
p o t e n t i a l s .  The s i t e - b a s e d  in v en to ry  was developed in  f i s c a l  y e a r s  1972
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and 1973. The P lanning  U n i t ' s  1973 budget was $95,996 (Georgia Depar t­
ment o f  Natura l  Resources ,  1974).
Since 1974 t h e  H er i tage  T ru s t  program has co o rd in a ted  a su b s ta n ­
t i a l  a c q u i s i t i o n  program. Twenty-nine s i t e s ,  t o t a l i n g  52,851 a c r e s ,  
have been acqu i red  a t  a combined c o s t  o f  $25,063,524.  Funding sources  
f o r  t h e  f i v e - y e a r  p e r io d  have been s t a t e  a p p r o p r i a t i o n s  (65%), f e d e ra l  
g r a n t s  (23%: Land and Water Conservation Fund and National  Oceanic and 
Atmospheric A d m i n i s t r a t i o n ) ,  p r i v a t e  dona t ions  (11%: one in d iv id u a l  
c o n t r ib u t e d  $ 4 ,0 00 ,000) ,  and lo c a l  government a l l o c a t i o n s  (1%) (Georgia 
Department o f  Natura l  Resources ,  1978).
The f i s c a l  y e a r  1979 budget t o t a l s  $5,588,524: $823,000 in s t a t e
a p p r o p r i a t i o n s ,  $2 ,060,249 in Land and Water Conserva t ion  funds  (30% o f  
the  s t a t e ' s  a l l o c a t i o n ) ,  and $2,705,255 in unencumbered funds from p r i o r  
y e a r s .  An a l l o c a t i o n  o f  $75,000 o f  the  budget i s  used f o r  a d m in i s t r a t i o n  
o f  t h e  program (Georgia Department o f  Natura l  Resources ,  1978).
S t a f f . H er i tage  T r u s t  c o o rd in a t in g  s t a f f  c o n s i s t s  o f  two i n d i ­
v id u a l s .  The program 's  primary  o p e ra t io n s  a re  c a r r i e d  ou t  by personnel 
in  o t h e r  branches  o f  th e  Department of  Natura l  Resources.
Inven to ry  methodology. The Georgian in v e n to ry  e x i s t s  p r i m a r i l y  
to  g e n e r a te  a p r i o r i t y  l i s t  o f  a r e a s  dese rv ing  p r o t e c t i o n  through a c q u i ­
s i t i o n .  I t  i s  a s i t e - b a s e d  inven to ry  t h a t  was developed in  c o n s u l t a t i o n  
with  Char les  Augar,  a p r o f e s s o r  a t  th e  U n iv e r s i t y  o f  Georgia School of  
Environmental  Design. Augar 's  p r i o r  e f f o r t s  as  a c o n s u l t a n t  and p lanner  
in Minnesota brought  about a Minnesota S t a t e  L e g i s l a t u r e  mandate t h a t  
r e s u l t e d  in  a two-year  s tu d y  and concluded w i th  a t e n - y e a r  c a p i t a l
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improvement program. A l e c t u r e  and s l i d e  p r e s e n t a t i o n  by Augar o r i g i ­
n a l l y  prompted Governor C a r t e r  to  c r e a t e  t h e  H er i tage  T r u s t .  Augar was 
c o n t r a c t e d  by t h e  Georgia Department o f  Natura l  Resources to  guide 
development o f  in v e n to ry  methodology ( P r i t c h a r d ,  1973).
The i n i t i a l  inven to ry  was conducted over  a one -y ea r  pe r iod  
between October ,  1972, and September,  1973. The fo l low ing  developmental  
in fo rm a t ion  was ob ta ined  in  th e  "Phase I I  Work Plan" r e p r i n t e d  in  th e  
Georgia H e r i tag e  T r u s t  Ten Year Action Plan (1974).
The f i r s t  t a s k  was th e  com pi la t ion  o f  a Her i tage  D i r e c to r y  o f  
a l l  key people  th roughout  th e  s t a t e  who would be a b le  to  c o n t r i b u t e  
in fo rm at ion  on s i g n i f i c a n t  s i t e s .  Georgia i s  d iv ided  g e o g r a p h ic a l ly  
i n to  e ig h te e n  Area Planning and Development Commissions (APDC). O f f i c e r s ,  
committee chairmen and m ai l ing  l i s t s  o f  APDC's, c o n se rv a t io n  o r g a n i ­
z a t i o n s ,  park  and r e c r e a t i o n  a g e n c i e s ,  and r e l a t e d  groups were inc luded  
in t h e  H er i tage  D i rec to ry .
S ta tew ide  maps (1 :250,000 s c a l e )  from t h e  Army Map S e rv ice  were 
modif ied  to  be used by H e r i tage  T r u s t  s t a f f .  The maps were en la rg ed  and 
d iv ided  by APDC re g io n s .  P l a s t i c  o v e r l a y s  were added f o r  eventual 
reco rd ing  o f  APDC s i t e  recommendations,  a cqu i red  a r e a s ,  o f f i c i a l  n a tu ra l  
a r e a s ,  endangered f a c t o r s ,  e t c .
A survey  form was developed to  p rov ide  th e  p r imary  means f o r  
concerned c i t i z e n s  th roughou t  t h e  s t a t e  to  i d e n t i f y ,  d e s c r i b e ,  and 
recommend t h e  h i s t o r i c a l ,  a r c h a e o l o g i c a l ,  and n a tu ra l  r e so u rce  a re a s  
they wanted e v a lu a te d .  This  form provided f o r  i n d i c a t i o n  o f  th e  a r e a ' s  
name, ownership ,  l o c a t i o n ,  d e s c r i p t i o n ,  s i g n i f i c a n c e ,  need f o r  p r o t e c t i o n ,  
and pe rsonal  e v a lu a t io n .  Sepa ra te  forms were p repared  f o r  each ca teg o ry
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of  s i t e  t o  be recogn ized :  h i s t o r i c a l ,  a r c h a e o l o g i c a l ,  and n a t u r a l .  A
procedura l  guide was pub l i shed  to  a s s i s t  c i t i z e n s  in f i l l i n g  ou t  th e  
fo rms .
The H er i tage  D i re c to ry  was then  u t i l i z e d  to  o rg an ize  (by APDC 
re g io n s )  and educa te  a l l  i n t e r e s t e d  c i t i z e n s ,  inc lu d in g  p r o f e s s i o n a l s ,  
on th e  o b j e c t i v e s  o f  th e  H er i tage  T r u s t .  Following a s ta t e w id e  b r i e f i n g  
a t t e n d ed  by more than 200 i n d i v i d u a l s ,  reg iona l  workshops were held  f o r  
each APDC. Members o f  th e  Her i tage  s t a f f  were p r e s e n t  to  conduct the  
workshops. Survey forms p re v io u s ly  submit ted  were reviewed and a d d i ­
t i o n a l  survey  forms were completed to  i n s u re  t h a t  t h e  s t a t e w id e  in v en to ry  
would be as  complete as p o s s i b l e .  The workshops were held  between 
January  1 and March 31, 1973.
Regional s i t e  nominations  were reviewed and screened  by H er i tage  
s t a f f .  A l i s t  was prepared  o f  s i t e s  t h a t  met H er i tage  T ru s t  c r i t e r i a  
f o r  p o t e n t i a l  in c lu s io n  in th e  in ven to ry .  C r i t e r i a  u t i l i z e d  inc luded  
a c c e s s i b i l i t y  t o  popu la t ion  c e n t e r s  and highways,  r e l a t i v e  c o s t  and 
a v a i l a b i l i t y ,  su rrounding  development ,  b a s ic  s e r v i c e s  p r e s e n t  (not 
a p p l i c a b l e  to  n a tu ra l  s i t e s ) ,  s i t e  c h a r a c t e r i s t i c s  ( topography d i v e r s i t y ,  
unique f e a t u r e s ,  s o i l s ,  e x i s t i n g  w ater  r e s o u r c e s ) ,  s i g n i f i c a n c e  (p resence  
of r a r e  n a tu ra l  e l e m e n t s ) ,  need, and endangeredness .  The APDC reg io n s  
nominated 575 s i t e s  which met t h e se  c r i t e r i a .
During t h e  fo l lowing  summer, t h e  s i t e s  deemed most s i g n i f i c a n t  
were f i e l d  ev a lu a ted  by an in s p e c t io n  team c o n s i s t i n g  o f  an e c o l o g i s t -  
n a t u r a l i s t ,  pa rk  p l a n n e r ,  and h i s t o r i a n - a r c h a e o l o g i s t .  In s p e c i f i c  a r e a s ,  
o t h e r  personnel  were p r e s e n t  (marine b i o l o g i s t  f o r  c o a s ta l  zones ,  
f o r e s t e r ,  r i v e r  e x p e r t ,  e t c . ) .  This  e v a lu a t io n  covered v e g e t a t i o n  t y p e s ,
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s u r f a c e  w a te r ,  major fauna t y p e s ,  t h e  presence  o f  r a r e  and endangered 
s p e c i e s ,  d i v e r s i t y  o f  f l o r a  and fauna ,  and th e  o v e r a l l  v i s u a l  impact.  
Based upon t h i s  e v a l u a t i o n ,  numerical  rankings were a s s ig n e d  each s i t e .
The in s p e c t io n  team v i s i t e d  more than 200 s i t e s  in  a four-month pe r iod .
Using t h e  f i e l d  e v a lu a t io n  forms and a complex methodology o f  
p r i o r i t i z a t i o n  (see  P r i t c h a r d ,  1973, and Georgia Department o f  Natural  
Resources ,  1974),  t h e  Advisory Commission and Technical  Task Force 
developed a p r i o r i t y  l i s t i n g  o f  s i t e s  approved f o r  s t a t e  a c q u i s i t i o n .
All survey forms, maps, f i e l d  e v a lu a t io n  forms,  and o t h e r  
e x i s t i n g  reco rds  were put on f i l e  in t h e  Georgia H e r i tage  T r u s t  o f f i c e  
in A t l a n t a .  As survey forms a r e  r ece iv ed  nominating new s i t e s ,  they  a re  
ev a lu a te d  by th e  Technical  Task Force ; in fo rm at ion  i s  ga th e red  from 
v a r io u s  s t a t e  agenc ie s  and a d e c i s io n  made on whether  o r  no t  to  f i e l d  
e v a lu a t e  t h e  a re a .
U t i l i t y . H er i tage  T r u s t  inven to ry  da ta  su p p o r t s  a w e l l - funded  
and su c c e s s fu l  s t a t e  program in land a c q u i s i t i o n  f o r  c o n se rv a t io n  and 
r e c r e a t i o n a l  purposes .  Based on th e  d a t a ,  a system o f  p r i o r i t y  ranking 
has been e s t a b l i s h e d  t h a t  a l lows c u l t u r a l , h i s t o r i c ,  and n a t u r a l  s i t e s  
t o  be s im u l taneous ly  ev a lu a te d .
The inven to ry  i s  l i m i t e d  to  p rov id ing  in fo rm at ion  on s i t e s  t h a t  
have been p re v io u s ly  judged im por tan t ;  t h e r e  appears  t o  be no u t i l i z a t i o n  
o f  in v e n to ry  d a ta  f o r  environmenta l  impact rev iew,  a id in g  land management 
p la n n in g ,  i d e n t i f i c a t i o n  o f  endangered and th r e a te n e d  s p e c i e s  h a b i t a t ,  
e t c .
64
D iscu s s io n . The Georgia H er i tage  T rus t  inven to ry  was e s t a b l i s h e d  
with s i g n i f i c a n t  p u b l ic  involvement.  Data i s  con t in u in g  to  be u t i l i z e d  
by an a g g re s s iv e  a c q u i s i t i o n  program. While t h e  program was c r e a t e d  and 
e a r l y  development s t r o n g l y  suppor ted  by then Governor C a r t e r ,  t h e  
H er i tage  T rus t  Program has con t inued  to  en joy  popula r  and governmental 
suppor t  under t h e  a d m i n i s t r a t i o n  o f  Governor Busbee.
The u se f u ln e s s  o f  in v en to ry  d a ta  i s  l im i t e d  to  e s t a b l i s h i n g  
p r i o r i t i e s  f o r  land a c q u i s i t i o n .  Although f i e l d  e v a lu a t io n s  a re  completed 
on a s i g n i f i c a n t  pe rcen tage  o f  nominated s i t e s ,  th e  q u a l i t y  and adequacy 
o f  d a ta  ga ined  from an i n s p e c t io n  team t h a t  v i s i t s  200 s i t e s  in 120 days 
i s  q u e s t io n a b le .
The a s s i s t a n c e  o f  The Nature Conservancy in Georgian land a c q u i ­
s i t i o n  led  Governor C a r t e r  to  recommend t h e  Conservancy to  t h e  Governor 
o f  South C aro l ina  to  a s s i s t  t h a t  s t a t e  in e s t a b l i s h i n g  a South Caro l ina  
H er i tage  T r u s t .  The Nature Conservancy subsequen t ly  e s t a b l i s h e d  th e  
c o u n t r y ' s  f i r s t  e lem ent-based  s t a t e  n a tu ra l  h e r i t a g e  in v e n to ry  in South 
Caro l ina  in 1974 (Sanders ,  1978).
I l l i n o i s  Natural  Areas Invento ry
Program o b j e c t i v e . The I l l i n o i s  inv en to ry  was a t h r e e - y e a r
p r o j e c t  to  f i n d ,  e v a l u a t e ,  d e s c r i b e ,  and c l a s s i f y  n a tu ra l  a r e a s  f o r  the
I l l i n o i s  Department o f  Conserva t ion .  The purpose was to  p rov ide  a c c u r a t e
and d e t a i l e d  in form at ion  on the  l o c a t i o n  and c h a r a c t e r i s t i c s  o f  n a tu ra l
a r e a s  o f  s t a t ew id e  s i g n i f i c a n c e .  The term n a tu ra l  a rea  r e f e r s  to  any
area l i s t e d  by t h e  i n v e n to ry ,  but many a re  not u nd is tu rbed  s i t e s .
Natura l  a r e a s  were inc luded  in  t h e  inven to ry  i f  they  met one o r  more o f  
the  fo l lo w in g  c r i t e r i a :
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Category I :  Ecologica l  a r e a s .  These a reas  have t e r r e s t r i a l  o r
wetland n a tu ra l  communities t h a t  a r e  r e l a t i v e l y  u n d is tu rb ed  so 
t h a t  they  r e f l e c t  as n e a r ly  as  p o s s i b l e  th e  n a tu ra l  c o n d i t io n  
a t  th e  t ime o f  s e t t l e m e n t  in th e  e a r l y  1800 's .
Category I I :  Endangered s p ec ie s  h a b i t a t s .  These s i t e s  have
animals  o r  p l a n t s  t h a t  a r e  in danger  o f  e x t i r p a t i o n  from I l l i n o i s .
Category I I I :  R e l i c t  s p ec ie s  h a b i t a t s .  S i t e s  w i th  o u t s t a n d in g
assemblages o f  p l a n t s  t h a t  have p e r s i s t e d  from a p a s t  c l i m a t i c  
pe r iod  were l i s t e d  as  r e l i c t  s p ec ie s  h a b i t a t s .
Category  IV: Geologic a r e a s .  L o c a l i t i e s  t h a t  a r e  o u ts t a n d in g
r e p r e s e n t a t i v e s  o f  th e  s t a t e ' s  geo log ic  d i v e r s i t y  were l i s t e d  in  
t h i s  c a tego ry .
Category  V: Natural  s tudy  a r e a s .  Lands t h a t  a r e  managed and
used as n a tu ra l  a r e a s  f o r  te ac h in g  and r e s e a r c h  o r  as  n a tu re  
p re s e rv e s  were inc luded as  n a tu ra l  s tudy a r e a s .
Category  VI: Unique n a tu ra l  a r e a s :  A few s i g n i f i c a n t  n a tu ra l
a r e a s  d id  no t  f i t  i n to  any o f  th e  above c a t e g o r i e s .  These a re  
s i t e s  o f  unique n a tu ra l  f e a t u r e s ,  which a re  o f t e n  small a reas  
w i th  unusual b io lo g ic a l  f e a t u r e s ,  such as  a cave w i th  an unusual 
assemblage o f  i n v e r t e b r a t e  an im als .
Category VII :  Aquatic  a r e a s .  Some s treams and lakes  were l i s t e d  
as  n a tu ra l  a reas  because they  a r e  r e l a t i v e l y  n a tu ra l  h a b i t a t s  f o r  
n a t iv e  a q u a t i c  l i f e  (White,  1978)
R ela t ion  to  s t a t e  government. The I l l i n o i s  Natura l  Area Inven tory  
was performed under c o n t r a c t  to  th e  I l l i n o i s  Department o f  Conservation 
by t h e  Department o f  Landscape A r c h i t e c t u r e ,  U n iv e r s i ty  o f  I l l i n o i s ,  
Urbana-Champaign; and th e  Natura l  Land I n s t i t u t e ,  Rockford,  I l l i n o i s .  
C u r re n t ly ,  th e  in v en to ry  d a ta  i s  managed by th e  Natura l  Areas Sec t ion  in  
the  D iv is io n  o f  Land and H i s t o r i c  S i t e s  o f  the  Department o f  Conservation 
(White, 1978).
H is to ry  and f u n d in g . The in v en to ry  program was i n i t i a t e d  by th e  
s t a t e  l e g i s l a t u r e  through a c i t i z e n  i n i t i a t i v e  b i l l .  The l e g i s l a t u r e  
a p p r o p r ia t e d  $327,000 o f  s t a t e  general  revenue,  which was matched by a
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Land and Water Conservation Fund g r a n t ,  in suppor t  o f  t h e  t h r e e - y e a r  
in v en to ry  development c o n t r a c t  w i th  t h e  U n iv e r s i t y  o f  I l l i n o i s .  P i l o t  
s t u d i e s  began in March, 1975, and a f i n a l  summary r e p o r t  was pub l i shed  
in November, 1978 (Schwegman, personal communication, 1979).
S t a f f . The in v en to ry  employed f i v e  f i e l d  e c o l o g i s t s ,  seven f i e l d  
a s s i s t a n t s ,  and a t e ch n ica l  s t a f f  t h a t  a s s i s t e d  and d i r e c t e d  th e  f i e l d  
workers .  There were an a d d i t i o n a l  f i v e  c o n s u l t a n t s ,  two a d m i n i s t r a t i v e  
p e r s o n n e l ,  and severa l  da ta  system s p e c i a l i s t s  w i th  th e  program (White,
1978).
Inven to ry  methodology. While t h e  I l l i n o i s  in v en to ry  r e s u l t e d  in 
t h e  r e c o g n i t i o n  o f  n a tu ra l  a rea  s i t e s ,  s i t e  s e l e c t i o n  was based on the  
o ccu r rences  o f  e lements  o f  n a tu ra l  d i v e r s i t y ;  t h e  survey  can be c ons id ­
ered an e lement-based  in v en to ry .  The fo l lowing  in fo rm at ion  on inven to ry  
methods was ob ta ined  in th e  Summary R epor t ,  I l l i n o i s  Natura l  Areas 
Inven to ry  (1978).
S im i la r  t o  a Nature Conservancy n a tu ra l  h e r i t a g e  program, the  
f i r s t  a c t i o n  taken  by th e  I l l i n o i s  program was t h e  com pi la t ion  o f  a v a i l ­
a b le  in fo rm at ion  on th e  s t a t e ' s  n a tu ra l  d i v e r s i t y .  Museum and herbarium 
re c o rd s  were sea rch ed ,  r e s e a rc h  f i l e s  and l i t e r a t u r e  rev iewed,  and 
unpublished  r e p o r t s  and s i m i l a r  m a t e r i a l s  ga thered  from the  I l l i n o i s  
Nature  P rese rv es  Commission, Department o f  C onserva t ion ,  Natura l  H is to ry  
Survey , and the  u n i v e r s i t i e s .  More than  1,400 pub l i shed  r e f e r e n c e s  t o  
b i o l o g i c a l l y  s i g n i f i c a n t  a r e a s  in I l l i n o i s  were assembled. P r o f e s s i o n a l s  
such a s  D i s t r i c t  F o r e s t e r s  and D i s t r i c t  Soi l  C o n s e r v a t io n i s t s  in  each 
county  were asked to  c o n t r i b u t e  any a v a i l a b l e  in form at ion  on p o t e n t i a l
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n a tu ra l  a r e a s .  Other people  cons ide red  knowledgeable,  e s p e c i a l l y  f a c u l t y  
members a t  c o l l e g e s  and u n i v e r s i t i e s ,  were c o n tac te d .  To g e n e r a t e  i n f o r ­
mation from t h e  p u b l i c ,  s t a f f  p re sen te d  27 t a l k s  a c ro ss  th e  s t a t e ,  
reaching  an e s t im a te d  2,000 people .  In a d d i t i o n ,  taped  r a d io  sp o t s  were 
d i s t r i b u t e d  to  80 s t a t i o n s ,  a t e l e v i s i o n  p r e s e n t a t i o n  was a i r e d ,  and 
a r t i c l e s  were r e l e a s e d  in  newspapers and loca l  n e w s l e t t e r s .
Maps and a e r i a l  photos were then  s tu d i e d  f o r  each county  to  
s e l e c t  and c l a s s i f y  p o t e n t i a l  n a tu r a l  a r e a s .  The emphasis o f  t h e  I l l i n o i s  
inven to ry  was on sea rch ing  f o r  r e l a t i v e l y  und is tu rbed  n a tu ra l  communities.  
These s i t e s  were c l a s s i f i e d  under Category I :  Ecologica l  a r e a s  (see
complete c a te g o ry  l i s t  on page 65).  Examination o f  A g r i c u l tu r a l  S t a b i ­
l i z a t i o n  and Conserva t ion  S e rv ice  (ASCS) b lack  and w h i te  a e r i a l  photo­
graphs  (1 :20 ,000  s c a l e )  a l lowed s t a f f  to  e l i m i n a t e  d i s t u r b e d  a r e a s  from 
c o n s i d e r a t i o n .  Reso lu t ion  o f  t h e  photographs was s u f f i c i e n t  to  d i s c e r n  
high q u a l i t y  s i t e s .  Approximate ly 73% o f  t h e  p o t e n t i a l  e co lo g i c a l  s i t e s  
were i d e n t i f i e d  in  t h i s  manner. Photograph a n a l y s i s  was much l e s s  usefu l  
in i d e n t i f y i n g  s i t e s  t h a t  q u a l i f i e d  f o r  i n c l u s i o n  in  t h e  inven to ry  under 
the  o t h e r  s ix  c l a s s i f i c a t i o n  c a t e g o r i e s .  Visual o b s e r v a t io n  o f  a reas  
from l i g h t  a i r c r a f t  ( a e r i a l  survey) was u t i l i z e d  to  confi rm s i t e  s e l e c t i o n  
from th e  map and photograph a n a l y s i s .
S i t e s  chosen from t h e  e v a lu a t io n  o f  assembled n a tu ra l  a rea  i n f o r ­
mat ion ,  a e r i a l  photograph a n a l y s i s ,  and a e r i a l  surveys became t h e  o b j e c t  
of  i n i t i a l  ground su rveys .  These surveys were completed in  th e  f a l l ,  
w i n t e r ,  and s p r in g  t o  l e ave  summer months f o r  t h e  f i n a l  f i e l d  work. In 
the  i n i t i a l  ground su rv e y s ,  s i t e s  s e l e c t e d  dur ing  p r i o r  in v e n to ry  s t ag e s  
were e v a lu a te d  to  check accuracy  of  t h e  map and photo examination and
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develop te chn iques  f o r  t h e  f i n a l  f i e l d  survey.  Two- th i rds  o f  t h e  po ten ­
t i a l  a r e a s  in a t y p i c a l  county  were r e j e c t e d  dur ing  t h e  i n i t i a l  ground 
survey. I n i t i a l  surveys  were no t  made o f  endangered and r e l i c t  sp ec ie s  
s i t e s ;  t h e s e  were small a r e a s  t h a t  had to  be searched  dur ing  sp r in g  and 
summer months. The I l l i n o i s  in v e n to ry  recognized  s i t e s  under th e  endan­
gered and r e l i c t  s p ec ie s  c a t e g o r i e s ,  even i f  t h e r e  was on ly  one e x t a n t  
s p ec ie s  p r e s e n t .
The f i n a l  e v a l u a t i o n ,  d e s c r i p t i o n ,  and c l a s s i f i c a t i o n  o f  each 
n a tu ra l  a rea  was completed in a f i n a l  f i e l d  survey.  The boundar ies  o f  
the  n a tu r a l  a rea  were drawn on a topograph ic  map, v e g e t a t i o n  was sampled, 
and c h e c k l i s t s  were completed f o r  amphib ians ,  r e p t i l e s ,  b i r d s ,  mammals, 
f e r n s ,  t r e e s ,  and shrubs .  All r e l e v a n t  in fo rm at ion  was compiled on a 
main d a ta  form. The I l l i n o i s  main d a ta  form prov ides  f o r  t h e  fo l lowing  
in fo rm at ion  i t em s ,  a l though  a l l  a re a s  were not v i s i t e d  and consequen t ly  
l e s s  in fo rm at ion  was recorded :
Basic Information  
Name o f  area
S i g n i f i c a n t  f e a t u r e :  t h e  reason  why a n a tu ra l  a rea  was iden­
t i f i e d
Exceptional f e a t u r e :  a f e a t u r e  t h a t  adds to  t h e  p r e s e r v a t i o n
va lue  o f  a n a tu ra l  a rea  
Topographic map with  boundaries  o f  n a tu ra l  a rea  
A er ia l  photo with ov e r lay s  showing th e  l o c a t i o n  and boundaries  
o f  f e a t u r e s  w i th in  t h e  n a tu ra l  a rea
Loca t ion
County
Township and range
S ec t io n  and s u b d iv i s io n s  o f  t h e  s e c t i o n ,  to  t h e  n e a r e s t  
q u a r t e r - q u a r t e r  s e c t io n  
Topographic map
Natura l  C h a r a c t e r i s t i c s
A l t i t u d e :  minimum and maximum
Topography: phys iograph ic  u n i t ,  major topograph ic  f e a t u r e ,
and in d iv id u a l  topograph ic  f e a t u r e
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Natura l  C h a r a c t e r i s t i c s  (con t inued)
Geologic fo rmation  
Soil  a s s o c i a t i o n
Natura l  community c l a s s i f i c a t i o n
Natura l  q u a l i t y :  acreage  of  each n a tu r a l  community in each
n a tu ra l  q u a l i t y  g rade ;  d e s c r i p t i o n  o f  n a tu ra l  q u a l i t y  
Acreage o f  n a tu ra l  a rea
P la n t  community: f o r  each n a tu ra l  community
Legal S t a tu s  and Use 
Ownership
Use of  n a tu r a l  a rea  and surrounding  land 
Management needs
Actual o r  p o t e n t i a l  management f a c i l i t y  
P r e s e r v a t io n  s t a t u s  
Threa t  o f  d e s t r u c t i o n
D iscuss ion  of  P r e s e r v a t io n  Values
Supplemental  M ate r i a l s  
Species  l i s t s  
V egeta t ion  sampling data  
L i t e r a t u r e  c i t a t i o n s  (White,  1978)
A computer-based system was developed to  s t o r e ,  r e t r i e v e ,  and analyze
t h i s  in fo rm at ion .  A minicomputer was purchased t h a t  pe rm i ts  c o n d i t io n a l
sea rch ing  o f  t h e  d a ta  base ,  p r i o r i t y  ranking o f  n a tu ra l  a r e a s  based on
s p e c i f i c  d a ta  e lem en ts ,  and fo rm at ted  r e p o r t - l i k e  o u tp u t  o f  s t a t i s t i c a l
ana lyses  o r  a t a b u l a t i o n  o f  t h e  d a ta .
The in v e n to ry  i d e n t i f i e d  a t o t a l  o f  1,089 s i t e s .  These n a tu ra l
a re a s  co n ta in  1,730 s i g n i f i c a n t  f e a t u r e s  (element o ccu r rences  in Nature
Conservancy te rm ino logy) .  A m a jo r i t y  of t h e  s i t e s  i d e n t i f i e d  (610) were
Category I ,  high q u a l i t y  n a tu ra l  communities. Those a re a s  recognized  on
the  b a s i s  of  e x i s t i n g  endangered sp ec ie s  t o t a l e d  269.
U t i l i t y . The I l l i n o i s  Department of  Conservation and I l l i n o i s  
Nature P rese rves  Commission a re  using inven to ry  d a ta  t o  develop and imple ­
ment a p lan  f o r  i d e n t i f y i n g  th e  needs and means f o r  p re s e rv in g  n a tu ra l  
a r e a s .
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All I l l i n o i s  m u l t i - c o u n t y  and county  p lanning  a g en c ie s  have 
r ece iv ed  a da ta  summary r e p o r t  from th e  Natural  Areas S e c t io n .  S i m i l a r l y ,  
r e p o r t s  have been s e n t  to  a l l  c o n se rv a t io n  and f o r e s t  p r e s e r v e  d i s t r i c t s .  
Complete in v e n to ry  f i l e s  have been provided  to  th e  I l l i n o i s  Department 
o f  T r a n s p o r t a t i o n ,  D iv is ion  o f  Water Resources,  and Environmental  Analy­
s i s  S ec t ion  o f  th e  Department o f  Conserva t ion .  The Nature  Conservancy 
and th e  National  Land I n s t i t u t e  have been provided w i th  p r i o r i t i z e d  l i s t s  
o f  p r i v a t e l y  held  a r e a s  o f  s i g n i f i c a n c e .  Other in fo rm at ion  has been 
su p p l ied  t o  th e  U.S. F o r e s t  S e r v i c e ,  U.S. Fish  and W i l d l i f e  S e r v i c e ,  Corps 
o f  E ng inee rs ,  and U.S. Army (Schwegman, personal communication,  1979).
The I l l i n o i s  Natura l  Areas Inven to ry  has a llowed th e  Department 
o f  Conserva t ion  to  a d v ise  f e d e r a l  and lo c a l  land management a g e n c i e s ,  
perform f a c i l i t a t e d  Environmental Impact Sta tement rev iew s ,  and pursue 
land  a c q u i s i t i o n  and o t h e r  n e g o t i a t i o n s  w i th  p r i v a t e  landowners 
(Schwegman, personal communication, 1979).
D is c u s s io n . The comprehensive scope o f  the  I l l i n o i s  Natural  
Areas Inven to ry  has a llowed s to re d  d a ta  to  be u t i l i z e d  in t h e  same 
manner as  in form at ion  w i th in  a s tanda rd  e lement-based in v en to ry .  The 
I l l i n o i s  in v e n to ry  r e l i e d  h e av i ly  on p h o t o - i n t e r p r e t a t i o n ,  a e r i a l  
su rveys ,  and f i e l d  e v a lu a t io n .  These a c t i v i t i e s  added s i g n i f i c a n t l y  to  
th e  r e s u l t s  o f  the  in v e n to ry ;  i f  th e  inven to ry  had r e l i e d  s o l e l y  on 
a v a i l a b l e  in fo rm at ion  from secondary so u rc es ,  71% o f  th e  e co lo g ic a l  
s i t e s  and 17% o f  th e  o ccu r rences  o f  endangered and r e l i c t  s p e c ie s  would 
have been overlooked (White,  1978).  The t h r e e - y e a r  in v e n to ry  was r e l a ­
t i v e l y  c o s t l y ,  with  an annual average  budget o f  $218,000 (Schwegman, 
personal  communication,  1979).
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The inven to ry  c o n t r a c t  l i a s o n  o f f i c e r  and p r e s e n t  c h i e f  o f  the  
Natura l  Areas S e c t io n ,  John Schwegman (personal communication,  1979), 
s t a t e s  t h a t  p h o t o - i n t e r p r e t a t i o n  w i th in  t h e  inven to ry  was designed 
p r im a r i l y  f o r  e v a lu a t i n g  p r a i r i e  lands  and s tan d s  o f  deciduous t r e e s .  
Schwegman i s  not e n t h u s i a s t i c  about th e  p o t e n t i a l  f o r  adap t ing  survey 
techn iques  f o r  use in mountainous w este rn  s t a t e s  such as  Colorado o r  
Montana.
R egard less  o f  inven to ry  methodology, Schwegman (personal  communi­
c a t i o n ,  1979) recommends t h a t  any s t a t e  co n s id e r in g  th e  development o f  a 
n a tu ra l  h e r i t a g e  in v en to ry  be very  open and go to  th e  pu b l ic  and fe d e ra l  
agenc ies  a t  th e  o u t s e t  f o r  suppor t .  He c i t e s  t h e  manner in  which 
Colorado r e c e n t l y  launched i t s  program as a model. Schwegman i s  
c u r r e n t l y  working on ach iev ing  the  broad-based suppor t  necessa ry  to  
expand t h e  n a tu ra l  a re a s  program to take  f u l l  advantage o f  t h e  completed 
inven to ry .
Wisconsin S c i e n t i f i c  Areas Program
Program o b j e c t i v e . The goal o f  t h e  s c i e n t i f i c  a r e a s  program i s  
the  p r e s e r v a t i o n  o f  s u f f i c i e n t  s c i e n t i f i c  a reas  and o th e r  n a tu ra l  a r e a s  
in each reg ion  o f  t h e  s t a t e  to  p rov ide  examples of  a l l  types  o f  b i o t i c  
communities and o th e r  s i g n i f i c a n t  n a tu r a l  f e a t u r e s  n a t i v e  to  th e  reg ion .  
The program has placed high p r i o r i t y  on completing n a tu ra l  a rea  inven­
t o r i e s  in  a l l  th e  c o u n t i e s  o f  Wisconsin.  These s i t e - b a s e d  in v e n t o r i e s  
have been completed in about h a l f  o f  the  c o u n t i e s  thus  f a r .  F ea tu res  
t h a t  a re  recognized  in  t h e  i n v e n t o r i e s  a r e :  1) t e r r e s t r i a l  and a q u a t i c  
p l a n t  communities in an e s s e n t i a l l y  und is tu rbed  s t a t e ;  2) s i g n i f i c a n t
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geo lo g ica l  f e a t u r e s  and a rc h a e o lo g ic a l  f e a t u r e s ;  and 3) s i t e s  which 
p rov ide  h a b i t a t  f o r  endangered p l a n t s  o r  an imals .  Natura l  a r e a s  t h a t  
a re  i d e n t i f i e d  in  t h e  i n v e n to ry ,  managed f o r  p r e s e r v a t i o n ,  and fo rm a l ly  
d e s ig n a te d  by th e  Wisconsin S c i e n t i f i c  Areas Council become s t a t e  s c i e n ­
t i f i c  a r e a s .  These s c i e n t i f i c  a re a s  a r e  main ta ined  p r i m a r i l y  as  b i o t i c  
s a n c t u a r i e s  and a r e a s  f o r  s c i e n t i f i c  r e s e a rc h  and th e  te ac h in g  o f  co n se r ­
v a t io n  and n a tu ra l  s c i e n c e s .  They a r e  not in tended  f o r  i n t e n s i v e  r e c r e ­
a t i o n a l  use  (Germain e t  al_. , 1977).
R e la t io n  to  s t a t e  government. The s c i e n t i f i c  a r e a s  program i s  
lo c a t e d  w i th in  and a s  a p a r t  o f  the  Department o f  Natura l  Resources.
H is to ry  and f u n d in g . In response  to  th e  e f f o r t s  o f  a group o f  
c o n se rv a t io n  l e a d e r s ,  t h e  Wisconsin l e g i s l a t u r e  c r e a t e d  the  f i r s t  s t a t e -  
recognized  p r e s e r v a t io n  program in  t h e  n a t io n  by e s t a b l i s h i n g  the  
S c i e n t i f i c  Areas P r e s e r v a t io n  Council in  1951. This a d v i so r y  counci l  t o  
the  Department o f  Natural  Resources was t o  i d e n t i f y ,  e v a l u a t e ,  and recommend 
s i t e s  f o r  a c q u i s i t i o n ,  and t ak e  o th e r  a c t i o n  as a p p r o p r i a t e  t o  e s t a b l i s h  
a s t a t e  s c i e n t i f i c  a rea  system. In 1965 th e  s t a t e  budget inc luded  the  
f i r s t  a p p r o p r i a t i o n  o f  funds  f o r  a f u l l - t i m e  s t a f f  to  c o o r d in a te  th e  
program. Beginning in  1971, a small a p p r o p r i a t i o n  des igned  s p e c i f i c a l l y  
f o r  the  a c q u i s i t i o n  o f  s c i e n t i f i c  a r e a s  was made. This  annual a c q u i s i t i o n  
fund has s in ce  grown to  i t s  p r e s e n t  s i z e  o f  about  $200,000 (Germain, 
personal communication, 1979).
The approximate  annual c o s t  o f  a d m in is te r in g  th e  s c i e n t i f i c  a re a s  
program, a s i d e  from inven to ry  a c t i v i t i e s ,  i s  $54,000. This f i g u r e  does 
not in c lu d e  o f f i c e  r e n t ,  s e c r e t a r i a l  h e lp ,  and o t h e r  suppor t  s e r v i c e s  o f
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t h e  Department o f  Natura l  Resources (Germain,  personal communication,
1979).
S t a f f . The Wisconsin S c i e n t i f i c  Areas Program has t h r e e  f u l l ­
t ime s t a f f  members in c lu d in g  a c o o r d i n a t o r ,  a s c i e n t i f i c  a rea  use  and 
management o v e r s e e r ,  and an inven to ry  d i r e c t o r .  Four h a l f - t i m e  summer 
f i e l d  a s s i s t a n t s  a re  h i red  (Germain, pe rsona l  communication,  1979).
Inven to ry  methodology. S t a f f  o f  th e  Wisconsin S c i e n t i f i c  Areas 
Program have been involved w i th  inven to ry  a c t i v i t i e s  f o r  n e a r l y  ten  
y e a r s .  A f t e r  surveying  25 c o u n t i e s  in seven y e a r s ,  th e  in v e n to ry  
methodology was s t r eam l in ed  in 1977, such t h a t  t h e  remaining 47 co u n t i e s  
could be e v a lu a te d  b e fo re  1981. The fo l low ing  methodology r e p r e s e n t s  
the  modif ied  p rocess  Wisconsin developed,  as  exp la ined  by program coo r ­
d i n a t o r  Cl i f f o r d  Germain (personal communication,  1979). W iscons in 's  
methodology c l o s e l y  resembles  t h a t  o f  th e  I l l i n o i s  Natural  Area Inven to ry ;  
t h e  s t a t e s  have c o n su l t ed  with  one a n o th e r .
F i r s t ,  a l l  known re so u rce  in fo rm at ion  on th e  s tudy  a re a  i s  
ga thered  from a l i t e r a t u r e  s e a rc h ,  personal communication, and a review 
o f  museum and herbarium reco rds  f o r  r a r e  s p e c ie s  d a ta .  Assembled da ta  
i s  recorded  on lh  minute USGS topograph ic  maps.
Secondly ,  ASCS a e r i a l  photographs a r e  s tu d ie d  f o r  t h e  p resence  
o f  p o t e n t i a l  n a tu ra l  a r e a s .  Any a re a s  noted a r e  mapped on th e  maps used 
in t h e  f i r s t  s t e p .  This e v a lu a t io n  p rov ides  l e ad s  on a r e a s  t h a t  have 
remained r e l a t i v e l y  u n d i s tu r b e d ,  a major emphasis o f  th e  Wisconsin 
program. Searches  f o r  r e p r e s e n t a t i v e  examples o f  b i o t i c  communities and 
h a b i t a t s  o f  r a r e  s p ec ie s  a r e  accomplished in  th e  fo l lowing  s t e p ,  f i e l d  
e v a lu a t io n .
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Areas s e l e c t e d  by th e  f i r s t  two s t e p s  a r e  f i e l d  e v a lu a te d .  In 
reg io n s  where too many p o t e n t i a l  a re a s  have been i d e n t i f i e d  f o r  i n d i ­
vidual check ing ,  an a e r i a l  r e conna is sance  may be performed to  e l im in a te  
poor c an d id a te  s i t e s .  Data c o l l e c t i o n  and o b s e r v a t io n s  in t h e  f i e l d  
e v a lu a t io n  emphasize s p e c ie s  p r e s e n t ,  d i s t r i b u t i o n  and abundance o f  
n a t i v e  v e g e t a t i o n ,  p resence  o f  r a r e  s p e c i e s ,  and types  o f  d i s tu r b a n c e .
Due to  t ime and budget r e s t r a i n t s ,  f i e l d  examinations  l a s t  two to  t h r e e  
hours on th e  b e t t e r  s i t e s .
In t h e  l a s t  phase o f  t h e  i n v e n to ry ,  th e  i d e n t i f i e d  n a tu ra l  a reas  
a r e  given a f i n a l  ranking o f  s i g n i f i c a n c e ,  and an implementa tion plan  i s  
developed f o r  t h e  p r e s e r v a t i o n  o f  the  most s i g n i f i c a n t  n a tu ra l  a reas  
(see  Tans,  1974), Regard less  o f  whether o r  not an i d e n t i f i e d  n a tu ra l  
a rea  i s  e v e r  p r o t e c t e d  and d es ig n a ted  a s t a t e  s c i e n t i f i c  a r e a ,  da ta  on 
the  a rea  i s  s t o re d  in  th e  Department of Natura l  R esource 's  computer.  
In format ion  s to r e d  inc ludes  s i t e  name, an i d e n t i f i c a t i o n  o f  the  s i t e ' s  
primary v e g e t a t i o n  t y p e ,  t h e  s i g n i f i c a n c e  o f  th e  s i t e ,  name o f  the  
d ra inage  b a s i n ,  phys iograph ic  r e g io n ,  l a n d - c o n t r o l l i n g  agency,  quadrangle  
map, l a t i t u d e  and lo n g i t u d e ,  l e g a l  d e s c r i p t i o n ,  and s i z e .  When a v a i l a b l e ,  
a d d i t i o n a l  in fo rm at ion  i s  s t o r e d  f o r  each n a tu ra l  a r e a ,  e . g . ,  p l a n t  l i s t ,  
breeding  b i rd  census ,  and e s t a b l i s h e d  photographic  p o i n t s .  More than 
1,500 n a tu ra l  a r e a s  have been recognized  by th e  Wisconsin in v e n to ry ;  145 
of  t h e s e  have ga ined  lega l  p r o t e c t i o n  and have been fo rm a l ly  de s igna ted  
as Wisconsin s c i e n t i f i c  a r e a s .
U t i l i t y . The n a tu r a l  a rea  inven to ry  in Wisconsin has been used 
in a v a r i e t y  o f  ways. The inven to ry  has a llowed th e  Wisconsin S c i e n t i f i c  
Areas Program to  s e l e c t  t h e  b e s t  remaining a reas  in t h e  s t a t e  f o r
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i n c l u s i o n  in t h e i r  s c i e n t i f i c  a r e a s  r e g i s t r y ;  p r o t e c t i o n  e f f o r t s  and 
funds can be e f f i c i e n t l y  focused .  The in v en to ry  has provided  f o r  
expanded use  o f  i d e n t i f i e d  a r e a s  f o r  educa t ion  and s c i e n t i f i c  r e s e a r c h .
In 1971 formal educa t iona l  use  o f  s t a t e  s c i e n t i f i c  a r e a s  was r e p o r t e d  by 
23 midwest u n i v e r s i t i e s  invo lv ing  1,700 s tu d e n t s .  At t h a t  t im e ,  65 
r e sea rc h  p r o j e c t s  were r e p o r t e d  in p ro g res s .  A 1975 survey  in d i c a t e d  
t h a t  s t a t e w id e  use o f  s c i e n t i f i c  a r e a s  f o r  r e s e a r c h ,  c l a s s  te ac h in g  and 
d e m o n s t ra t io n ,  b i rd  and p l a n t  i n v e n to ry ,  o r  o t h e r  n a tu ra l  s c i e n c e - o r i e n t e d  
ed u ca t io n a l  a c t i v i t i e s  had doubled between th e  y e a r s  1971 and 1975 
(Germain e t  al_. , 1977).
Under Wisconsin S t a t u t e s ,  t h e  S c i e n t i f i c  Areas P r e s e r v a t io n  
Council i s  r e s p o n s i b l e  f o r  reviewing a l l  a p p l i c a t i o n s  to  modify nav igab le  
w a te r s .  The a p p l i c a t i o n s  a r e  screened to  i d e n t i f y  p o t e n t i a l  d i r e c t  o r  
i n d i r e c t  impact on n a tu r a l  a r e a s .  Over t h e  p a s t  f o u r  y e a r s ,  t h e  Council 
has reviewed more than 1,000 a p p l i c a t i o n s  f o r  pe rm i ts  t o  c o n s t r u c t  ponds,  
c h an n e ls ,  o r  o t h e r  a l t e r a t i o n s  involv ing  lands a d jo in in g  nav igab le  
w a te r s  (Germain e t  a]_. , 1977).
Requests  f o r  in v en to ry  da ta  a re  r e g u l a r l y  re c e iv e d  from l o c a l ,  
s t a t e ,  and f e d e r a l  ag en c ie s .  P r i v a t e  c o n su l t in g  f i r m s ,  p u b l i c  u t i l i t y  
companies ,  and reg iona l  p lann ing  commissions u t i l i z e  in v e n to ry  d a ta .
A summary r e p o r t  d e s c r ib in g  recognized  n a tu ra l  a r e a s  i s  s e n t  t o  a l l  
t h e s e  g roups ;  s p e c i f i c  r e q u e s t s  a r e  answered through personal  communi­
c a t i o n  (Germain,  personal communication,  1979).
D is c u s s io n . The s i t e - b a s e d  in v en to ry  developed by th e  Wisconsin 
S c i e n t i f i c  Areas Program has helped c r e a t e  one o f  t h e  most comprehensive 
s t a t e  n a tu r a l  a rea  systems in th e  coun t ry .  More than  145 s i t e s  a re
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inc luded in t h e  system, and t o t a l  acreage  p r o t e c t e d  i s  approximate ly
20,000 a c r e s  (Germain,  personal communication,  1979).
The in v en to ry  has been conducted r e c e n t l y  under t i g h t  budget 
r e s t r a i n t s .  The s h o r t  f i e l d  e v a lu a t io n  t ime (two to  t h r e e  hours per 
s i t e )  i s  recognized  by th e  program s t a f f  as one o f  th e  weaker l i n k s  in 
the  su rvey ;  more t ime should  be spent a t  each s i t e  and a r e a s  v i s i t e d  a t  
d i f f e r e n t  seasons .  I f  funds a re  a v a i l a b l e ,  an a t t em p t  w i l l  be made to  
update the  Wisconsin in v e n to ry  every f i v e  y e a r s  (Germain,  personal 
communication,  1979).
The s t a t e  o f  Wisconsin was approached by The Nature Conservancy 
in 1978 w i th  a proposal t o  develop a n a tu ra l  h e r i t a g e  program. The 
s t a t e  d id  not accep t  t h e  proposal because th e  s c i e n t i f i c  a r e a s  inven to ry  
o f  t h e  s t a t e  was scheduled f o r  completion w i th in  a few y e a r s ,  and a l l  
p rev ious  da ta  had been c o l l e c t e d  p r im a r i l y  by th e  same two i n d i v i d u a l s ;  
the  a d d i t i o n  o f  Nature Conservancy s t a f f  would p o s s ib ly  j e o p a r d i z e  da ta  
q u a l i t y  and u n i fo r m i ty  (Germain,  personal communication, 1979).
The S c i e n t i f i c  Areas Program c o o rd in a to r  C l i f f o r d  Germain 
(personal  communication,  1979) sugges ts  t h a t  s t a t e s  which have not 
p re v io u s ly  developed an inven to ry  program would probably  be b e s t  served 
by c o n t r a c t i n g  with The Nature Conservancy. Germain was c o n su l t ed  by 
the  Colorado Department o f  Natural  Resources in t h e i r  d e l i b e r a t i o n s  on 
c o n t r a c t i n g  with  The Nature  Conservancy. Germain recommended t h a t  The 
Nature Conservancy package be bought but t h a t  th e  element inven to ry  be 
b u i l t  g r a d u a l ly  so as not to  s l i g h t  ongoing n a tu ra l  a rea  d e s ig n a t io n  
and p r o t e c t i o n  e f f o r t s  (P u s tm u e l l e r ,  personal  communication, 1979).
Chapter 4
THE MONTANA SITUATION
Departmental Concerns
Severa l  depar tments  w i th in  Montana S t a t e  government have demon­
s t r a t e d  an i n t e r e s t  in  th e  development o f  a comprehensive n a tu r a l  h e r i ­
t a g e  inven to ry .  The Departments o f  S t a t e  Lands, Fish and Game, and 
Natura l  Resources and Conservation  have s p e c i f i c  needs t h a t  p o t e n t i a l l y  
could be met by a p p r o p r i a t e  development o f  a n a tu ra l  h e r i t a g e  inven to ry .  
The r e s p e c t i v e  needs o f  each  depar tment a re  d is cu s sed  below.
The Department o f  S t a t e  Lands has charge o f  " the  s e l e c t i n g ,  
exchange, c l a s s i f i c a t i o n ,  a p p r a i s a l ,  l e a s i n g ,  management, s a l e s ,  o r  
o t h e r  d i s p o s i t i o n  o f  th e  s t a t e  lands"  (Sec t ion  77-1-301 M.C.A. 1978).
One fu n c t io n  o f  the  Department,  which has r e s u l t e d  in  an i n t e r e s t  in 
some form o f  h e r i t a g e  i n v e n to ry ,  i s  the  r e s p o n s i b i l i t y  f o r  l e a s i n g  in 
the  b e s t  i n t e r e s t  o f  the  s t a t e  any s t a t e  lands  f o r  mining,  s e l l i n g ,  and 
d i sp o s in g  o f  coal (Sec t ion  77-3-301 M.C.A. 1978). Pursuan t  to  t h e  p ro ­
v i s io n s  o f  the  f e d e ra l  Sur face  Mining Control  and Reclamation Act (SMCRA) 
o f  1977 (30 U.S.C. 1201),  the  Department o f  S t a t e  Lands must e s t a b l i s h  a 
s t a t e  r e g u l a t o r y  program f o r  s u r f a c e  coal mining t h a t  inc lu d es  an inven­
to r y  system capable  o f  d e s ig n a t in g  a reas  u n s u i t a b l e  f o r  mining. This 
t a s k  has been undertaken by th e  Reclamation D iv is ion  o f  th e  Department 
o f  S t a t e  Lands.
The Surface  Mining Control  and Reclamation Act r e p re s e n te d  the  
cu lm ina t ion  o f  extended e f f o r t s  by the  f ed e ra l  government t o  e s t a b l i s h
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a p p r o p r i a t e  s t an d a rd s  t o  minimize the  s o c i a l ,  economic,  and environmenta l  
e f f e c t s  o f  s u r f a c e  mining. The need f o r  en ac t in g  p ro p e r  s t an d a rd s  was 
made more u rgen t  by t h e  C a r te r  A d m i n i s t r a t i o n ' s  d e c i s io n  t o  promote th e  
expansion o f  coal mining to  meet th e  n a t i o n ' s  energy demand. The Act 
s e t s  s t r i c t  performance s t an d a rd s  and rec lam a t ion  procedures  t h a t  must 
be fo llowed by a l l  s u r f a c e  mining coal o p e r a t i o n s .  Fur thermore ,  th e  
s t a t u t e  recogn izes  t h a t  c e r t a i n  lands  a r e  not s u i t a b l e  f o r  s u r f a c e  mining 
and e s t a b l i s h e s  c r i t e r i a  i d e n t i f y i n g  those  lands .
To assume r e g u l a t o r y  a u t h o r i t y  under  th e  Act,  each s t a t e  must 
e s t a b l i s h :
a p lanning  p rocess  enab l ing  o b j e c t i v e  d e c i s io n s  based upon compe­
t e n t  and s c i e n t i f i c a l l y  sound da ta  and in fo rm a t ion  as t o  which, 
i f  any ,  land  a r e a s  o f  a S t a t e  a re  u n s u i t a b l e  f o r  a l l  o r  c e r t a i n  
types  o f  s u r f a c e  coal mining o p e ra t io n s  (S ec t ion  5 2 2 ( a ) ( 1 ) ) .
Lands where rec lam a t ion  p u rsuan t  to  th e  requ i rem en ts  o f  t h e  Act i s  not
t e c h n o l o g i c a l l y  and economica l ly  f e a s i b l e  a r e  to  be d e s ig n a te d  u n s u i t a b l e .
Other d i s c r e t i o n a r y  d e s ig n a t io n s  may be made by r e g u l a t o r y  a u t h o r i t y  on
lands where mining o p e r a t i o n s  would:
(A) be incom pat ib le  w i th  e x i s t i n g  S t a t e  o r  loca l  land use p lans  
o r  programs; or
(B) a f f e c t  f r a g i l e  o r  h i s t o r i c  lands  in which such o p e r a t io n s  
could  r e s u l t  in s i g n i f i c a n t  damage to  impor tan t  h i s t o r i c ,  
c u l t u r a l ,  s c i e n t i f i c ,  and e s t h e t i c  va lues  and sys tems;  o r
(C) a f f e c t  renewable r e so u rce  lands  in which such o p e r a t io n s  
could  r e s u l t  in a s u b s t a n t i a l  l o s s  o r  r e d u c t io n  o f  long-  
range p r o d u c t i v i t y  o f  w a ter  supply  o r  o f  food o r  f i b e r  
p r o d u c t s ,  and such lands  t o  in c lu d e  a q u i f e r s  and a q u i f e r  
rech a rg e  a r e a s ;  o r
(D) a f f e c t  n a tu r a l  hazard lands  i n  which such o p e r a t i o n s  could 
s u b s t a n t i a l l y  endanger l i f e  and p r o p e r ty ,  such lands  to  
in c lude  a r e a s  s u b j e c t  to  f r e q u e n t  f lood ing  and a r e a s  o f  
u n s ta b l e  geology (Sec t ion  5 2 2 (a ) (3 ) ) .
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Each s t a t e  planning p rocess  must in c lu d e :
a da ta  base and an in v en to ry  system which w i l l  permit  p rope r  
e v a l u a t i o n  o f  th e  c a p a c i t y  o f  d i f f e r e n t  land a reas  o f  t h e  s t a t e  
t o  suppor t  and pe rm i t  re c lam a t ion  o f  s u r f a c e  coal mining op e ra ­
t i o n s  (S ec t ion  5 2 2 ( a ) ( 4 ) ) .
S u b s t a n t i a l  f e d e ra l  a p p r o p r i a t i o n s  were made to  th e  S e c r e t a r y  o f  
I n t e r i o r  t o  implement t h e  r e g u l a t o r y  fu n c t io n s  o f  th e  Sur face  Mining 
Control  and Reclamation Act. Under S e c t io n s  705 and 712 o f  th e  Act,  the  
S e c r e t a r y  i s  a u th o r i z e d  t o  make annual g r a n t s  to  s t a t e s  f o r  admin is ­
t r a t i n g  and en fo rc ing  t h e i r  programs from an annual budget o f  $30,000,000 
f o r  f i s c a l  y ea r s  1979 and 1980 and from such funds as a r e  r e q u i r e d  t h e r e ­
a f t e r .  In o r d e r  to  r e c e iv e  a permanent r e g u l a t o r y  program g r a n t ,  each 
s t a t e  must have an approved s t a t e  r e g u l a t o r y  program.
The Act o r i g i n a l l y  r e q u i r e d  t h a t  s t a t e s  must submit t h e i r  regu ­
l a t o r y  program p lans  f o r  f e d e ra l  approval by April  3,  1979. However, an 
e x ten s io n  was g ran ted  to  t h e  s t a t e s  by the  S e c r e t a r y  o f  I n t e r i o r ,  and 
program p lans  may be submit ted  through August 3,  1979. At t h a t  t im e ,  to  
comply with  Sec t ion  522 o f  th e  Act,  th e  Department o f  S t a t e  Lands must 
be a b le  t o  demonstra te  t h a t  i t  has developed o r  i s  developing  a da ta  
base and in v e n to ry  system capable  o f  de termin ing  lands  u n s u i t a b l e  f o r  
s u r f a c e  coal  mining.
In accordance  with th e  Act,  th e  in v en to ry  system must have the  
c a p a c i ty  t o  c a ta lo g  s i t e s  o f  h i s t o r i c ,  c u l t u r a l ,  and s c i e n t i f i c  va lue  
and i d e n t i f y  lands  where th e  value  o f  e x i s t i n g  renewable r e so u rc e s  i s  
high and th o se  a re a s  s u b j e c t  to  f r eq u e n t  f lood ing  and u n s t a b l e  geology. 
Fur thermore ,  t h e  inven to ry  must inc lude  da ta  on known coal d e p o s i t s  f o r  
economic c o n s id e r a t i o n s  (dep th ,  t h i c k n e s s ,  and q u a l i t y ) .  Since a c l a s ­
s i c a l  Nature Conservancy n a tu ra l  h e r i t a g e  inven to ry  on ly  i d e n t i f i e s
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th o se  e lements  o f  s c i e n t i f i c  v a lu e ,  t h e  Department o f  S t a t e  Lands has 
t h r e e  o p t io n s  f o r  in v e n to ry  development:  1) des ign  and implement t h e i r
own system t a i l o r e d  to  the  requ irem ents  o f  t h e  Sur face  Mining Act;
2) c o n t r a c t  th e  e n t i r e  job  to  a p r i v a t e  c o n s u l t i n g  f i r m ;  o r  3) c o n t r a c t  
with  The Nature Conservancy and modify t h e i r  methodology t o  conform with 
th e  d a ta  requ irem ents  o f  t h e  Act ( Juntunen,  pe rsona l  communication, 1979).
The Department has t e n t a t i v e l y  decided  t o  des ign  and c o o rd in a te  
th e  development o f  an inv en to ry  system. The c o s t s  o f  c o n t r a c t i n g  th e  
e n t i r e  p r o j e c t  t o  a p r i v a t e  c o n s u l t i n g  f i rm  i s  p r o h i b i t i v e .  In 1978 a 
North Dakota c o n su l t in g  f i rm  made a b id  to  t h e  s t a t e  o f  Wyoming f o r  the  
development o f  t h e i r  s u r f a c e  mining d a ta  system in  excess  o f  $500,000 
(M in ie r ,  pe rsonal  communication,  1979). The scope o f  The Nature  Conser­
vancy inven to ry  has been judged to  be too l i m i t e d ,  in  r e l a t i o n  to  what 
has t o  be ca ta logued  under th e  p ro v i s io n s  o f  th e  Sur face  Mining Act.
The Department f e e l s  a t  t h i s  t ime t h a t  i t  would be more b e n e f i c i a l  and 
economical t o  design  t h e i r  own inv en to ry .  The Department w i l l  t h e r e f o r e  
i n i t i a t e  in v e n to ry  development.  The Nature Conservancy may be c o n t r a c t e d  
to  perform c e r t a i n  phases  o f  t h i s  development and t o  lend e x p e r t i s e  i f  
problems a r i s e .  Montana lands  to  be covered by th e  Depar tment ' s  inven­
to r y  a r e  a l l  p r i v a t e  and s t a t e  lands  e a s t  o f  t h e  c o n t in e n ta l  d iv id e  
(Jun tunen ,  personal communication,  1979).
Although th e  scope o f  t h e  in v e n to ry  r e q u i re d  by th e  f e d e ra l  
Su r face  Mining Act would be b roader  than a convent ional  n a tu r a l  h e r i t a g e  
in v e n to ry ,  i t s  implementa tion would s i m i l a r l y  f a c i l i t a t e  t h e  p r e p a r a t io n  
o f  Environmental Impact S ta tements  a s  r e q u i r e d  by th e  Montana Environ­
mental P o l i cy  Act (MEPA) o f  1977 (Sec t ion  75-1-101 e t  s e q . M.C.A. 1978).
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This Act i s  a s t a t e  v e r s io n  o f  t h e  Nat ional Environmental  P o l i cy  Act 
which r e q u i r e s  a l l  s t a t e  agenc ies  t o  p repa re  an Environmental Impact 
Sta tement f o r :
every  recommendation o r  r e p o r t  on p roposa ls  f o r  p r o j e c t s ,  
programs,  l e g i s l a t i o n ,  and o t h e r  major a c t i o n s  o f  s t a t e  govern­
ment s i g n i f i c a n t l y  a f f e c t i n g  th e  q u a l i t y  o f  t h e  human e n v i ro n ­
ment (S ec t ion  75-1-201) .
A P re l im in a ry  Environmental  Report  (PER) i s  r e q u i r e d  t o  be w r i t t e n  by 
th e  g u i d e l i n e s  e s t a b l i s h e d  under MEPA to  de termine  whether t h e  proposed 
s t a t e  a c t i o n  n e c e s s i t a t e s  t h e  d r a f t i n g  o f  an Environmental  Impact S t a t e ­
ment. P re l im in a ry  Environmental Reports and Environmental Impact S t a t e ­
ments must document e x i s t i n g  v e g e t a t i o n  and w i l d l i f e  and d e s c r ib e  the  
p o t e n t i a l  impact o f  th e  proposed a c t i o n  on th e  b io lo g ic a l  conmuni t ies .
The Department o f  S t a t e  Lands has w r i t t e n  e i t h e r  a P r e l im in a r y  Environ­
mental Report  o r  an Environmental Impact Sta tement on each o f  th e  coal 
mining perm i ts  they  have g ran ted  s ince  MEPA was en ac ted .  Ten permits  
were g ran ted  each y e a r  in  1977 and 1978 (Jun tunen ,  personal  communication,  
1979).  Any s t a t e  in v e n to ry  t h a t  in c ludes  n a tu ra l  h e r i t a g e  f e a t u r e s ,  
whether  i t  i s  developed by th e  Department o f  S t a t e  Lands o r  a n o th e r  s t a t e  
agency, would f a c i l i t a t e  t h e  a c c u ra te  documentation o f  p o t e n t i a l  impacts 
re q u i r e d  by MEPA.
The Department o f  Fish  and Game has examined th e  u t i l i t y  o f  
n a tu ra l  h e r i t a g e  i n v e n t o r i e s  p r im a r i l y  through i t s  Parks D iv is ion  
i n t e r e s t  in  i d e n t i f y i n g  and conserv ing  s t a t e  lands  o f  s c i e n t i f i c  s i g n i ­
f i c a n c e .  The Parks D iv is ion  a d m in is te r s  th e  S t a t e  Park System:
f o r  t h e  purpose o f  conse rv ing  the  s c e n ic ,  h i s t o r i c ,  a r c h a e o lo g ic ,  
s c i e n t i f i c ,  and r e c r e a t i o n a l  re sources  o f  t h e  s t a t e  and prov id ing  
f o r  t h e i r  use  and enjoyment,  th e reby  c o n t r i b u t i n g  to  t h e  c u l t u r a l ,  
r e c r e a t i o n a l ,  and economic l i f e  o f  t h e  people  and t h e i r  h e a l t h  .
. . (S ec t ion  23-1-101 M.C.A. 1978)
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To a id  in  t h e  achievement o f  t h i s  mandage, Sec t ion  23-1-102 o f  t h e
Montana Code Annota ted p rov ides  t h a t  t h e  Department o f  Fish and Game:
may by p u rch ase ,  l e a s e ,  agreement,  accep tance  o f  d o n a t io n s ,  o r  
condemnation a c q u i r e  f o r  t h e  s t a t e  any a r e a s ,  s i t e s ,  o r  o b j e c t s  
which in  i t s  op in ion  should  be h e ld ,  improved, and m ain ta ined  
as  s t a t e  p a r k s ,  s t a t e  r e c r e a t i o n a l  s i t e s ,  s t a t e  monuments, o r  
s t a t e  h i s t o r i c a l  s i t e s .
The 1978 Montana S ta tew ide  Comprehensive Outdoor R ec rea t ion  Plan 
(SCORP) i n d i c a t e s  th e  Parks D iv is ion  concern towards p re se rv in g  s c i e n ­
t i f i c  r e s o u r c e s .  The plan i d e n t i f i e s  s c i e n t i f i c  re so u rce s  as th o se  a r e a s  
with s i g n i f i c a n t  e c o l o g i c a l ,  g e o l o g i c a l ,  p a l e o n t o l o g i c a l ,  o r  b io lo g ic a l  
v a lu es .  G. Wesley B u rn e t t ,  Chief  o f  t h e  Parks  D iv is ion  Planning Bureau, 
has s t a t e d  (pe rsona l  communication,  1979) t h a t  " s i g n i f i c a n t "  s c i e n t i f i c  
r e so u rce s  can be cons ide red  th o s e  lands  t h a t :  1) have been t h e  focus  o f
s c i e n t i f i c  s tudy  in  t h e  p a s t ,  e . g . ,  remains o f  Cre taceous mammals a t  
Purga tory  H i l l  and th e  r a r e  f u n g a l / g r a s s  a s s o c i a t i o n  w i th in  Missouri  
Headwaters S t a t e  Park; 2) have th e  p o t e n t i a l  to  c o n t r i b u t e  t o  f u t u r e  
s c i e n t i f i c  r e s e a r c h ,  e . g . ,  examples o f  n a t i v e  p l a n t  communities no t  p r e ­
served e lsewhere  in th e  s t a t e ;  o r  3) c o n ta in  i n t e r p r e t a t i v e  examples f o r  
the  p u b l ic  o f  a p rocess  o f  s c i e n c e ,  e . g . ,  t h e  Lewis and Clark  Caverns.
In th e  p a s t ,  t h e r e  were few reasons  f o r  t h e  Parks D iv is io n  to  
under take  an inv en to ry  o f  t h e  s t a t e ' s  s c i e n t i f i c  r e s o u r c e s ,  f o r  t h e r e  
have been few funds a v a i l a b l e  t o  p r o t e c t  the  s i g n i f i c a n t  a r e a s .  Since 
matching f e d e r a l  funds  have become a v a i l a b l e  through t h e  Land and Water 
Conserva t ion  Fund, t h e  Parks  D iv is ion  has reason  to  i d e n t i f y  lands  
dese rv ing  p r o t e c t i o n .  I t  i s  recognized  t h a t  land development in  t h e  
s t a t e  has e s c a l a t e d  t o  a p o in t  where many lands co n ta in in g  s c i e n t i f i c  
r e so u rce s  a r e  th r e a t e n e d .  In f i s c a l  y e a r  1978, Montana re c e iv e d
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$2,972,059 through th e  Land and Water Conservation Fund. Of t h i s  amount, 
$1,242,927 was spent on a c q u i s i t i o n  o f  lands  with va lue  f o r  r e c r e a t i o n  
and w i l d l i f e  o r  c o n ta in in g  c u l t u r a l  and s c i e n t i f i c  r e s o u r c e s .  The f i s c a l  
y e a r  1979 f e d e r a l  a l l o c a t i o n  was $3 ,147,163 (B u rn e t t ,  pe rsonal  communi­
c a t i o n ,  1979).
The development o f  a s t a t e  n a tu ra l  h e r i t a g e  in v e n to ry  t h a t  
inc luded  th o s e  s c i e n t i f i c  r e so u rce s  t h e  Parks D iv is ion  deems s i g n i f i c a n t  
would a l low a p r i o r i t y  ranking  t o  be given to  lands  f o r  p o t e n t i a l  s t a t e  
purchase  o r  l e a s i n g .  A system f o r  q u a n t i fy in g  th e  r e c r e a t i o n a l  p o t e n t i a l  
o f  lands  has been e s t a b l i s h e d  and an inven to ry  completed on most o f  the
5,129,000 a c r e s  owned by th e  s t a t e  o f  Montana (B urne t t  and Conkl in ,  1979).  
G. Wesly B u rn e t t  and David Conklin o f  th e  Parks  D iv is ion  now recogn ize  
th e  need to  e i t h e r  expand t h i s  in v en to ry  system,  develop a n o th e r  system, 
o r  c o n t r a c t  with  The Nature  Conservancy to  i d e n t i f y  e x i s t i n g  s c i e n t i f i c  
r e s o u rc e s .  S p e c i f i c a l l y ,  t h e  f e a t u r e s  t h a t  the  Parks  D iv is io n  d e s i r e s  to  
be c a ta lo g u ed  a r e  n a t i v e  p l a n t  communities,  unusual e c o lo g i c a l  a s s o c i a ­
t i o n s ,  c r i t i c a l  h a b i t a t  o f  w i l d l i f e ,  th e  l o c a t i o n  o f  endangered and 
t h r e a t e n e d  s p e c i e s ,  major  p a l e o n to lo g ic a l  s i t e s ,  and g eo lo g ica l  f e a t u r e s  
with i n t e r p r e t i v e / e d u c a t i o n a l  va lue  (B u rn e t t ,  personal  communication, 
1979).
The inven to ry  system t h a t  t h e  Department o f  S t a t e  Lands develops  
f o r  e a s t e r n  Montana coal lands  w i l l  p a r t i a l l y  accomplish th e  Parks 
D iv is ion  goal o f  i d e n t i f y i n g  s c i e n t i f i c  r e so u rc e s .  Consequent ly ,  the  
Planning Bureau o f  t h e  Parks  D iv is ion  i s  a s s i s t i n g  t h e  Department o f  
S t a t e  Lands in developing t h i s  inven to ry  (Jun tunen ,  1979).  S im ul ta ­
n eous ly ,  t h e  Planning Bureau w i l l  con t inue  t o  r e s e a r c h  th e  p o t e n t i a l  o f
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d i f f e r e n t  n a tu r a l  h e r i t a g e  in v e n to ry  methodologies  f o r  f u l f i l l i n g  the  
Parks  D iv is ion  d e s i r e  to  e s t a b l i s h  a p r i o r i t y  ranking  f o r  a c q u i s i t i o n  o f  
lands  th roughout  Montana.
A t h i r d  s t a t e  agency t h a t  shares  an i n t e r e s t  in  t h e  i n i t i a t i o n  
o f  a Montana n a tu ra l  h e r i t a g e  inven to ry  i s  t h e  Department o f  Natura l  
Resources and Conserva t ion  (DNRC). The Department was c r e a t e d  by th e  
Executive  R eorgan iza t ion  Act o f  1971, compris ing th e  D iv is ions  o f  F o r e s t r y ,  
Water Resources ,  Oil and Gas C onse rva t ion ,  Conservation D i s t r i c t s ,  and 
Energy. Severa l  f u n c t io n s  o f  t h e  Department would b e n e f i t  from th e  
e x i s t e n c e  o f  a n a tu ra l  h e r i t a g e  inven to ry  program.
The D iv is ion  o f  Energy i s  r e s p o n s ib l e  f o r  a d m in i s t e r in g  th e  
Montana Major F a c i l i t y  S i t i n g  Act o f  1973 (S ec t io n  17-20-101 e t  s e q .
M.C.A. 1978). This  Act r e q u i r e s  t h a t  a c e r t i f i c a t e  o f  environmental  
c o m p a t i b i l i t y  and p u b l i c  need be is sued  be fo re  an energy t r a n s m is s io n  or  
energy convers ion  f a c i l i t y  i s  c o n s t r u c t e d .  P i p e l i n e s  capab le  o f  t r a n s ­
p o r t i n g  g a s ,  w a te r ,  o r  l i q u i d  hydrocarbon p roduc ts  t h a t  a re  a s s o c i a t e d  
with a major f a c i l i t y  a r e  s u b j e c t  t o  review pursuan t  t o  t h e  Act (Kuntz,  
1979).  The i s suance  o f  th e  c e r t i f i c a t e  i s  n eces sa ry :
to  ensu re  t h a t  th e  l o c a t i o n ,  c o n s t r u c t i o n ,  and o p e ra t io n  o f  power 
and energy convers ion  f a c i l i t i e s  w i l l  produce minimal adverse  
e f f e c t s  on th e  environment and upon th e  c i t i z e n s  o f  t h i s  s t a t e  
. . . (S ec t ion  75-20-102)
The s tu d y ,  e v a l u a t i o n ,  and r e p o r t  on each proposed f a c i l i t y  i s  conducted 
by t h e  D iv is ion  o f  Energy with a s s i s t a n c e  by o t h e r  s t a t e  agenc ie s  having 
e x p e r t i s e  r e l a t i n g  t o  t h e  impact o f  the  c o n s t r u c t i o n .  Environmental  
f a c t o r s  t h a t  must be cons ide red  in  th e  review process  in c lu d e  e f f e c t s  on 
n a tu r a l  sys tem s ,  w i l d l i f e ,  p l a n t  l i f e ,  and unique o r  o th e rw ise  s i g n i ­
f i c a n t  ecosystems (S ec t ion  75-20-503).  Since May, 1973, t h e r e  have been
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20 S i t i n g  Act a p p l i c a t i o n s  reviewed and c e r t i f i e d .  Four a p p l i c a t i o n s  
a r e  in  th e  p rocess  o f  being reviewed (Kuntz, 1979). Often  t h e  a p p l i ­
c a t i o n  review f o r  environmental  c o m p a t i b i l i t y  i s  accompanied by compi­
l a t i o n  o f  a P re l im in a ry  Environmental Report  a n d /o r  Environmental Impact 
S ta tement a s  r e q u i r e d  by MEPA. The Department i s  c u r r e n t l y  p re p a r in g  an 
Environmental Impact S ta tement on t h e  proposed Northern  T i e r  P ip e l in e  
(Thompson, personal  communication,  1979).
P r e s e n t l y ,  environmenta l  review i s  conducted on a s i t e - b y - s i t e  
b a s i s  by f i e l d  r e p r e s e n t a t i v e s  o f  t h e  DNRC. The c o n s o l i d a t i o n  o f  r e l e ­
vant in fo rm at ion  and e x i s t i n g  r e s e a rc h  i n to  a s i n g l e  o f f i c e ,  housing a 
n a tu ra l  h e r i t a g e  in v e n to ry ,  would s t r e a m l in e  t h e  review p rocess  by 
reduc ing  t h e  Depar tment ' s  dependence on f i e l d  r e p r e s e n t a t i v e s  (Culver ,  
personal  communication,  1979).
A d m in is t r a t io n  o f  s ta te -owned  f o r e s t s  by the  DNRC invo lves  
seve ra l  a c t i v i t i e s  t h a t a  n a tu ra l  h e r i t a g e  in v en to ry  would supplement .
Lands t h a t  a re  c l a s s i f i e d  by t h e  Department o f  S t a t e  Lands as being 
p r i n c i p a l l y  v a lu ab l e  f o r  timber a r e  managed by t h e  F o res t  D iv i s io n  o f  th e  
DNRC. These lands  have been grouped in to  seven de s igna ted  S t a t e  F o r e s t s .
The F o r e s t ry  D iv is ion  manages th e  S t a t e  F o r e s t s  under a m u l t i p l e -  
use p o l i c y  t h a t  g ives  c o n s i d e r a t i o n  to  c o n se rv a t io n ,  de f ined  as  th e  p ro ­
t e c t i o n  and wise use o f  f o r e s t ,  f o r e s t  r an g e ,  f o r e s t  w a te r ,  and f o r e s t  
s o i l  r e so u rce s  f o r  t h e  common w e l fa re  o f  t h e  people  o f  Montana (Sec t ion  
76-13-102 M.C.A. 1978).  In accordance  w i th  t h i s  m u l t i p l e - u s e  p o l i c y ,  
the  F o r e s t r y  D iv is ion  has begun to  d r a f t  Land Use Management P lans  f o r  
each o f  t h e  S t a t e  F o r e s t s .  The Swan River S t a t e  F o re s t  Plan was comple t­
ed in  1978, t h r e e  management p lans  a re  c u r r e n t l y  being developed ,  and
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t h e  remaining p lans  w i l l  be completed w i th in  ten  y e a r s .  The Land Use 
Management P lans  i d e n t i f y  s o i l  t y p e s ,  p l a n t  communit ies,  w i l d l i f e  h a b i t a t ,  
w a te r  r e s o u r c e s ,  and p o t e n t i a l  n a tu ra l  a re a s  (Salmonson, personal  communi­
c a t i o n ,  1979). A n a tu ra l  h e r i t a g e  inven to ry  would p rov ide  d a ta  necessa ry  
t o  complete t h e se  p lans  (Wetzel ,  personal communication,  1979).
P re l im in a ry  Environmental  Reviews a n d /o r  Environmental Impact 
S ta tements  a r e  w r i t t e n  by th e  F o r e s t r y  D iv is ion  on a l l  s t a t e  t im ber  s a l e s  
in  excess  o f  100,000 board f e e t  (Salmonson, personal communication,  1979).  
Futu re  environmenta l  reviews o f  proposed t im ber  s a l e s  would c o n s t i t u t e  
an o th e r  use o f  a n a tu ra l  h e r i t a g e  inven to ry  by t h e  DNRC.
The Department o f  Natura l  Resources and Conserva t ion  recogn izes  
th e  u t i l i t y  t h a t  a s t a t e w id e  n a tu ra l  h e r i t a g e  in v e n to ry  would have among 
i t s  a c t i v i t i e s  in a d m in i s t e r in g  th e  Major F a c i l i t y  S i t i n g  Act and managing 
s t a t e  f o r e s t s .  However, t h e  Department p r e s e n t l y  l a ck s  funds  t o  c o n t r i ­
bute t o  in v en to ry  development.  The pr imary r o l e  o f  t h e  Department w i l l  
t h e r e f o r e  be one o f  a s s i s t i n g  and encouraging th e  Departments o f  S t a t e  
Lands and Fish  and Game in t h e i r  e f f o r t s  towards inven to ry  development.
In c o n c lu s io n ,  seve ra l  depar tments  o f  Montana S t a t e  government 
perform a c t i o n s  t h a t  would be f a c i l i t a t e d  by th e  development of  a n a tu ra l  
h e r i t a g e  inven to ry .  The Department o f  S t a t e  Lands has t e n t a t i v e l y  
decided t o  des ign  an inven to ry  with a b roader  scope than conventional 
n a tu ra l  h e r i t a g e  systems f o r  immediate use  in de termin ing  lands  u n s u i t a b l e  
fo r  coal mining in e a s t e r n  Montana. The Department o f  F ish  and Game i s  
c u r r e n t l y  examining in v en to ry  methodologies  t h a t  could  supplement the  
Department of S t a t e  Lands e f f o r t s  and p rov ide  in fo rm at ion  on s c i e n t i f i c  
r e so u rce s  th roughout th e  s t a t e .  The Department o f  Natura l  Resources
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conducts  s eve ra l  review fu n c t io n s  t h a t  would be f a c i l i t a t e d  by a n a tu ra l  
h e r i t a g e  inven to ry .
Chapter 5
RECOMMENDATIONS FOR MONTANA
Based on my review o f  s t a t e  inven to ry  programs and an i n t e r p r e ­
t a t i o n  o f  t h e  c u r r e n t  needs o f  Montana S t a t e  government,  I have formu­
l a t e d  th e  fo l lowing  recommendations f o r  Montana inv en to ry  development.  
Implementing a s t a t e  n a tu r a l  h e r i t a g e  i n v e n to ry ,  e s p e c i a l l y  an expanded 
in v en to ry  t h a t  w i l l  s e rve  t h e  needs o f  th e  Department o f  S t a t e  Lands, 
w i l l  r e q u i r e  sound program c o o r d i n a t i o n ,  in te rag en cy  c o o p e r a t io n ,  p u b l i c  
involvement,  and adequate  funding .  The combined e f f o r t  should  i d e a l l y  
r e s u l t  in t h e  b e s t  p o s s i b l e  inven to ry  program f o r  Montana; t h e  purpose 
o f  t h e  fo l low ing  recommendations i s  t h e  achievement  o f  t h a t  goa l .
1) The Mature Conservancy should be c o n t r a c t e d  to  he lp  develop 
and implement t h e  i n v e n to ry ,  p a r t i c u l a r l y  da ta  reco rd ing  and s to ra g e  
methodologies .  Nature Conservancy inven to ry  programs a re  working 
smoothly and e f f i c i e n t l y  in  e ig h te en  s t a t e s .  S t a f f  personnel in th e  
seven programs I reviewed (a m a j o r i t y  a re  s t a t e  employees independent o f  
The Nature  Conservancy) a r e  e n t h u s i a s t i c a l l y  s u p p o r t iv e  o f  t h e  e s t a b l i s h e d  
methodology. Two o f  t h e  t h r e e  s t a t e s  reviewed with in d iv id u a l ly - d e s ig n e d  
programs have s p e c i f i c a l l y  recommended t h a t  s t a t e s  c o n t r a c t  inven to ry  
development with The Nature Conservancy.
The Nature Conservancy has t h e  p ro f e s s io n a l  e x p e r t i s e  t o  s u cc e ss ­
f u l l y  complete a comprehensive inven to ry .  The S t r i p  Mining Bureau and 
Parks  D iv is ion  do no t  have personnel a v a i l a b l e  t o  under take  such a
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p r o j e c t ;  much o f  t h e  work w i l l  have t o  be c o n t r a c t e d  t o  p r o f e s s i o n a l s .  
This p rocess  w i l l  be f a c i l i t a t e d  by o b ta in in g  t h e  a s s i s t a n c e  o f  The 
Nature Conservancy.
A program in  Montana t h a t  The Nature Conservancy he lped  develop 
would have a f a r  g r e a t e r  chance o f  being compat ib le  w i th  o t h e r  s t a t e  
h e r i t a g e  i n v e n t o r i e s  than a program i n d i v i d u a l l y  designed by th e  s t a t e .
As a d d i t i o n a l  s t a t e s  implement n a tu ra l  h e r i t a g e  i n v e n t o r i e s ,  t h e  po ten­
t i a l  f o r  v a lu a b l e  exchange o f  inven to ry  d a ta  grows.
The Department o f  S t a t e  Lands would have to  codevelop th e  Montana 
inven to ry  w i th  The Nature  Conservancy to  i n s u r e  t h a t  t h e  re so u rce s  
addressed  by th e  Sur face  Mining Act can be processed  by t h e  da ta  system. 
Many o f  t h e s e  r e so u rc e s  have been inc luded  in Conservancy h e r i t a g e  
programs e lsew here ;  a r c h a e o lo g ic a l  s i t e s  (Tennessee) ,  p a leo n t o lo g ic a l  
beds (New Mexico and M i s s i s s i p p i ) ,  h i s t o r i c a l  s i t e s  (T ennessee) ,  and 
s o i l s  (Colorado) .  F u r th e r  c oope ra t ion  w i l l  be nece ssa ry  t o  i n s u r e  s t a t e  
and f e d e r a l  g o a l s  a r e  addressed  by t h e  in v en to ry .  Any system codeveloped 
by The Nature  Conservancy and t h e  s t a t e  should have a so f tw are  program 
t h a t  can be i n t e g r a t e d  w i th  the  computer f a c i l i t y  t h e  s t a t e  de termines  to  
be most conven ien t  and a c c e s s i b l e .  Manual r e f e r e n c e  f i l e s  r e c e i v e  a 
g r e a t  deal of  use  among e x i s t i n g  n a tu ra l  h e r i t a g e  programs. Emphasis 
should be p laced  on e s t a b l i s h i n g  o rgan ized  and d u rab le  map, g e o g ra p h ic a l ,  
and d i r e c t o r y  reco rd  f i l e s  ( see  Oregon review).
2) A comprehensive s t a t e w id e  inven to ry  should be developed. The 
i n v e n t o r i e s  t h a t  have been reviewed p rov ide  v a lu ab le  s e r v i c e s  f o r  th e  
r e s p e c t i v e  s t a t e  governments. Given th e  i d e n t i f i e d  needs o f  t h e  d e p a r t ­
ments o f  Montana S t a t e  government,  a comprehensive inven to ry  would be
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u t i l i z e d  f o r  d e s ig n a t in g  lands  u n s u i t a b l e  f o r  su r face  coal mining, 
Environmental Impact S ta tement  rev iew ,  f a c i l i t y  s i t i n g  a p p l i c a t i o n  
rev iew ,  p r i o r i t y  ranking  o f  s t a t e  lands  o f  s c i e n t i f i c  s i g n i f i c a n c e  f o r  
a c q u i s i t i o n  purposes ,  and management o f  s t a t e  f o r e s t s .  Implementing an 
in v en to ry  o f  e a s t e r n  Montana would p rov ide  f o r  d e s ig n a t io n  o f  u n s u i t a b l e  
coal l a n d s ,  but p lace  seve re  r e s t r i c t i o n s  on a l l  o t h e r  a p p l i c a t i o n s .  
Western Montana should be surveyed s im u l taneous ly .  The o v e r a l l  c o s t  to  
th e  s t a t e  o f  t h i s  approach would undoubtedly be l e s s  than  survey ing  
e a s t e r n  Montana now and comple ting work west o f  th e  d iv id e  a t  a l a t e r  
d a te .  The Wisconsin S c i e n t i f i c  Areas Program s t a r t e d  with t h i s  approach ,  
surveying a few c o u n t i e s  a t  a t ime and b u i ld in g  th e  range o f  t h e i r  
in v en to ry  g r a d u a l ly .  Then i t  became apparen t  t h a t  t h e  l a s t  county would 
not be surveyed u n t i l  a f t e r  1990. Before t h e  in v en to ry  ev e r  a s c e r t a i n e d  
what r e s o u rc e s  were p r e s e n t ,  th e y  could  become impacted o r  d e s t ro y ed .  
Wisconsin has s t r eam l in ed  i t s  program; t h e  inven to ry  w i l l  be completed 
by 1981. Montana should fo l low  W iscons in 's  exper ience  and implement a 
s t a t e w id e  inven to ry .  S i g n i f i c a n t  n a tu ra l  h e r i t a g e  f e a t u r e s  cou ld  be 
l o s t  from w estern  Montana be fore  they  were ever  recognized .
3) The Departments o f  S t a t e  Lands,  Fish  and Game, and Natura l  
Resources and Conserva tion  should work c l o s e l y  t o  de termine  t h e  o b j e c t i v e s  
and g o a ls  o f  t h e  in v en to ry  program. Decis ions  have t o  be made on 
e x a c t l y  what r e so u rc e s  w i l l  be recognized  by t h e  in ven to ry .  The Depart ­
ment o f  S t a t e  Lands w i l l  assume a lead  r o l e  in t h e se  d i s c u s s i o n s ,  as  th e  
in v e n to ry  should s a t i s f y  t h e  requ irem ents  o f  t h e  f e d e r a l  S u r face  Mining 
Act.  However, the  even tua l  u t i l i t y  o f  t h e  inven to ry  w i l l  a l s o  depend on 
how well i t  i s  designed t o  s a t i s f y  needs o f  t h e  Departments o f  Fish and
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Game and Natural  Resources and Conserva t ion .  In t h e  in v en to ry  p lanning 
p r o c e s s ,  adequate  t ime should  be a l l o c a t e d  t o  complete in v e n to ry  develop­
ment. Severa l  s t a t e  program d i r e c t o r s  have s t a t e d  t h a t  a minimum o f  18 
months i s  r e q u i r e d  f o r  development be fo re  t h e  inven to ry  i s  f u l l y  opera ­
t i o n a l .  Timing o f  inven to ry  i n i t i a t i o n  can in f l u e n c e  th e  l e n g th  o f  th e  
developmenta l  p e r io d .  The p rocess  i s  f a c i l i t a t e d  i f  d a ta  s t o r a g e  method­
ology i s  o rgan ized  in  t h e  w in t e r  such t h a t  i t  i s  ready f o r  da ta  in p u t  by 
th e  f i r s t  summer f i e l d  season (Olsen,  personal communication,  1979).
4) Federal  land  management agenc ies  should  become involved  in 
in v e n to ry  p lann ing .  S t a t e s  with both Nature  Conservancy programs and 
in d iv i d u a l l y - d e s i g n e d  i n v e n t o r i e s  emphasize t h a t  t h e s e  a g en c ie s  a re  
major u se r s  o f  t h e i r  programs. The Montana exp e r ien ce  should  be no 
d i f f e r e n t ,  a s  approx im ate ly  30% o f  th e  s t a t e  i s  f e de ra l ly -ow ned .  The 
Colorado Natura l  Areas Program can be c o n su l t ed  on how f e d e r a l  coope ra t ion  
could  be o b ta in ed .  That s t a t e  brought r e p r e s e n t a t i v e s  o f  t h e  Bureau o f  
Land Management, U.S. F o r e s t  S e r v ic e ,  and U.S. F ish  and W i ld l i f e  Se rv ice  
t o g e t h e r  f o r  an in v e n to ry  p lanning  workshop. R esu l t in g  co o p e ra t io n  and 
funding arrangements  have b e n e f i t e d  a l l  p a r t i c i p a t i n g  a g en c ie s .  Inven­
t o r y  g o a l s ,  e lement c l a s s i f i c a t i o n ,  and da ta  methodology should  be 
r e f i n e d  to  accommodate f e d e r a l  needs .  In te rgovernmenta l  c o o p e ra t io n  w i l l  
help avoid  n e ed le s s  d u p l i c a t i o n  o f  work p r o j e c t s .  For example,  th e  
H e r i ta g e  Conserva t ion  and R ec rea t ion  Se rv ice  i s  c u r r e n t l y  funding 
National  Natura l  Landmark i n v e s t i g a t i o n s  in  Montana; t h e  d a ta  from t h e s e  
surveys  could  be u t i l i z e d  in  a Montana n a tu ra l  h e r i t a g e  in ven to ry .
5) Supplementary fund ing sources  should be sought t o  g iv e  th e  
in v en to ry  program broad-based  suppor t .  Prov id ing  t h a t  t h e  e n t i r e  s t a t e
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i s  covered by t h e  i n v e n to ry ,  funding in a d d i t i o n  to  f e d e ra l  g r a n t s  from 
th e  O f f i c e  o f  Surface  Mining w i l l  be r e q u i r e d .  I f  t h e  in v en to ry  i s  
t a i l o r e d  t o  t h e  needs o f  t h e  Department o f  F ish  and Game and f e d e r a l  land 
management a g e n c ie s ,  an a l l o c a t i o n  o f  t h e  s t a t e ' s  sha re  o f  t h e  Land and 
Water Conserva t ion  Fund and c o n t r i b u t i o n s  by th e  U.S. F o re s t  S e rv ice  and 
Bureau o f  Land Management a r e  c o n ce iv a b le .  Depending on t h e  u t i l i t y  o f  
th e  completed in v e n to ry  to  The Nature  Conservancy (a f u n c t io n  o f  t h e i r  
r o l e  in  de s ign ing  t h e  i n v e n t o r y ) ,  t h e  o r g a n iz a t i o n  may dona te  p r i v a t e  
funds .  Once th e  inven to ry  methodology i s  e s t a b l i s h e d  and secondary 
source  in fo rm at ion  g a th e r e d ,  adequate  t ime and budget should  be a l l o c a t e d  
to  r e c o rd  and s t o r e  t h e  backlog o f  d a ta  t h a t  w i l l  accumula te ;  i n i t i a l  
funding should n o t  on ly  be secu red ,  but maintenance suppor t  as  w e l l .
6) The suppor t  o f  p r o f e s s i o n a l s  with  r e l a t e d  e x p e r t i s e  should 
be s o l i c i t e d  e a r l y  f o r  a s s i s t a n c e  in  d i r e c t i n g  inven to ry  implementa tion.  
I f  knowledgeable i n d i v i d u a l s  of. th e  academic community and government 
a re  involved  d i r e c t l y  w i th  des ign  o f  c l a s s i f i c a t i o n  sys tems ,  d i r e c t i n g  
l i t e r a t u r e  s e a r c h e s ,  e t c . ,  they  w i l l  sha re  a ves ted  i n t e r e s t  in the  
program and a d e s i r e  to  see  i t  succeed. Severa l  s t a t e  in v e n to ry  programs 
have formed academic ad v iso ry  c o u n c i l s  t o  ove rsee  implementa tion.
Contact  w ith  t h e  most knowledgeable people  in  each f i e l d  w i l l  a l low  
in v en to ry  personnel  to  q u ic k ly  dete rmine  where gaps in  r e s e a r c h  and a v a i l ­
ab le  in fo rm at ion  e x i s t ;  p lanning p r i o r i t i e s  can be e s t a b l i s h e d  and a c t i o n  
t a k e n ,  i f  p o s s i b l e ,  to  f i l l  t h o s e  gaps.  Id e n t i f y i n g  and c o n ta c t in g  the  
key r e so u rce  people  in t h e  dozen o r  so a r e a s  addressed  by t h e  inven to ry  
w i l l  be a major t a s k  b u t ,  i f  accomplished e a r l y ,  could g r e a t l y  f a c i l i t a t e  
im plementa tion .
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There a r e  n a tu ra l  h e r i t a g e  f e a t u r e s  t h a t  may be add ressed  by th e  
in v e n to ry  f o r  which no l o c a t i o n a l  in fo rm at ion  e x i s t s .  The d i s t r i b u t i o n  
o f  n a t i v e  p l a n t  communities in e a s t e r n  Montana and Montana endangered 
and th r e a t e n e d  p l a n t  s p e c i e s  have been th e  s u b j e c t  of  few s t u d i e s .  In 
t h e se  a r e a s ,  inven to ry  personnel  in  Montana may want t o  encourage the  
kind o f  v o lu n te e r  e f f o r t  t h a t  emerged in Oregon s i x  y e a r s  ago to  study 
Oregon endangered and th r e a t e n e d  p l a n t  s p ec ie s  ( see  S i d d a l l ,  1978). 
S t a r t i n g  from a co re  group o f  a few i n d i v i d u a l s ,  t h e  group now in vo lves  
more than 250 amateur and p r o f e s s i o n a l  b o t a n i s t s  t h a t  r e g u l a r l y  monitor 
and update  a l i s t  o f  600 p l a n t  sp e c ie s .
7) The g a th e r in g  o f  in form at ion  on re so u rce s  to  be inc luded  in 
th e  in v e n to ry  should be as  comprehensive a s  p o s s i b l e .  P u b l i c  invo lve ­
ment in  t h i s  p roce ss  w i l l  not on ly  add to  t h e  thoroughness  o f  da ta  
c o l l e c t i o n ,  but w i l l  c r e a t e  p u b l i c  awareness o f  t h e  p rogram 's  o b j e c t i v e s .  
The in fo rm a t io n  g a th e r in g  te chn iques  of  Oregon, Georgia ,  and I l l i n o i s  
should  be reviewed f o r  p o t e n t i a l  use in Montana.
This  s tudy  has focused on th e  n a tu ra l  h e r i t a g e  in v en to ry .  One 
must be reminded t h a t  t h e  inven to ry  i s  not an end in i t s e l f .  The inven­
to r y  i s  simply a r e f e r e n c e  t o o l .  I f  t h e r e  i s  one i d e n t i f i a b l e  end, to  
which t h i s  to o l  i s  used ,  i t  i s  t h e  p r e s e r v a t io n  o f  n a tu ra l  d i v e r s i t y .  
With n a tu ra l  h e r i t a g e  i n v e n t o r i e s ,  th e  p r e s e r v a t i o n  o f  n a tu ra l  d i v e r s i t y  
does not have to  occur  a t  t h e  expense o f  growth and land development.  
Using the  in v e n to r i e s  as  r e f e r e n c e ,  growth may be channeled t o  th e  l e a s t  
env i ronm enta l ly  d e s t r u c t i v e  p a th s .  The elements  t h a t  comprise  n a tu ra l
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d i v e r s i t y  can be preserved  f o r  t h e i r  p o t e n t i a l  u t i l i t y  and a e s t h e t i c  
q u a l i t i e s .  A s ta t em en t  a t t r i b u t e d  to  Aldo Leopold seems a p p r o p r i a t e :  
"The f i r s t  p r e r e q u i s i t e  o f  i n t e l l i g e n t  t i n k e r i n g  i s  t o  save a l l  t h e  
p i e c e s . "
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